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articies on subjects of timely interest. If the photographs are 
sharp, the articies short, and the facts authentw, the contributions 
will receive special attention. Aecepted articles will be paid for 
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THE SIGNING OF THE PANAMA CANAL TREATY. 

That the 
moved another important step forward by 
between the United States and Colombia, 
the canal by 
The event will cause the greater satisfac- 
the 
the Colombian 


Panama Canal, has 
the signing 


great nationa! work, 


of the treaty 


providing for the construction of this 
xovernment 
apparently unalterable position 


tion because of 


government through its rep- 
resentative, in demanding an exorbitant for the 
concession of the six-mile strip along the route of the 
There 
ratification of 


taken by 
price 


is some talk of opposition in the Senate 
the of the 
clearly-expressed will of the people of the United States 


canal. 


to the treaty; but in view 


to have the Panama Canal built, we do not apprehend 
Senators will be 
so fatuous as to oppose the signing of the treaty. It is 
that is com- 
this country will have very 
the Atlantic to the 
complications over 
incident should fail of such easy ad- 
America. 


that any considerable: portion of our 


pretty safe to say long before the canal 
great need for this 
Pacific 


future 


pleted, 


short cut from seaports, 


particularly if some Vene- 
zuelan or similar 
justment as the present trouble in South 
e+ eee Se 


12-INCH GUN AT SANDY HOOK. 
detonation of a high-explosive shell 
12-inch 


EXPLOSION OF A 
The 
at Sandy 
army gun, 


premature 
Hook has 
valued at about $50,000, 
to shatter the expectations which had been 


completely wrecked a 
and has served, in 
cidentally, 
based on a new form of high-explosive, and a new type 
of high-explosive shell. We say although as a 
of fact both shell and explosive have been be- 
received 


“new,” 
matter 
and have 
considerable notoriety because of a generous appropria 


fore the public for several years, 


Congress for the purpose of testing 
much behind the 


granted by 

The high explosive was very 
times, because in comparison with the army explosive 
shel!-filler it while the 
shell was equally out of date, by virtue of the fact that 
it aimed to prevent detonation from shock, by dividing 
the shell cellular cham- 
bers, Even 


tion 
them 
shock, 


was over-sensitive to 


number of 
of explosive. 


internally into a 


each containing its share 
had the shell and its filler proved successful in these 
would still have been no call for them in 
for reason that in Maximite and 


the army has secured a high explosive which, 


tests, there 


army service the 


Dunnite 
combined with absolute insensitiveness to shock, gives 
bursting effects, 


most terrific as was shown two years 


ago at the Proving Ground, when a 12-inch Krupp 
plate was perforated and the backing completely 
wrecked. Maximite and Dunnite require no special 


construction of the interior of the shell, since they 
possess in a high degree the insensitivenes which is 
indispensable in a satisfactory shell filler. 


Both the shell and the explosive which caused the 
wreck of the army gun at Sandy Hook were con- 


demned by ordnance experts before Congress made a 
lavish appropriation for the purpose of testing them; 
and herein we see another of those costly lessons (the 
the case amounting, as we have 


damages in 
50,000) as to the folly of Congress in re- 


to some 


present 
said, 
jecting the opinions of the very ordnance experts upon 
rely. There are 
questions in which the 
nature of things, is at 
and when appropriations 


whose judgment it is supposed to 
a multitude of technical 
layman, in 
slightly instructed 


the purpose of testing experimental de- 


average the very 


but 


hest 


are asked for 


vices of a complicated or highly technical kind, it 
would be well to let the word of the ordnance officers 
be final as to whether the device is worthy the ex- 


(usually very great) of a proving ground trial. 


pense 
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SHIPBUILDING DURING 1902. 

The returns of shipbuilding that are available for 
the year 1902 prove that although it has been 
a busy season among all the shipyards of the world, it 
does not reach in total output the figures of the year 
preceding. During 1902, 2,393 vessels of a total ton- 
nage of 2,699,000 tons were launched, whereas in 1901, 
2,192 vessels of 2,763,000 tons were launched, an in- 
crease in the number of vessels, but a decrease in the 
total tonnage of 64,000 tons. As usual, considerably 
more than half, in fact sixty per cent, of the world’s 
output was built in British shipyards, from which, 
during the year, was launched a total of 1,368 vessels 
of 1,619,000 total tonnage. Next to Great Britain in 
amount of construction came the United States and 
Germany. There were launched in this country in 
1902, 162 vessels of 315,000 tons, which is a decrease 
of 10,000 tons compared with the previous year. Ger- 
many launched 259 vessels of 272,000 tons, an increase 
during the year of 6,000 tons. 

The prosperity of the shipping trade has been prac- 
tically world-wide, the tonnage launched in France 
having risen from 32 vessels of 86,000 tons in 1901, to 
102 vessels of 190,000 tons in 1902. Italy, Japan, and 
Holland all show a considerable increase. There is 
not much to be said regarding the character of the 
ships that were built, for there have been no radical 
changes either in form of hull or in motive power. 
Perhaps the most interesting feature of the statistics 
is the increase in the number of sailing ships, the pro- 
portion of sailing to steam tonnage built in British 
yards having risen from 2.2 per cent in 1900 to 3.9 per 
cent in 1901, and 5.6 per cent in 1902. Unquestionably 
the most interesting sailing ship of the year was the 
seven-masted “Thomas W. Lawson.” The 
steam turbine is not making the rapid advance in the 
mercantile marine that was expected, although it is 
being applied to a few passenger steamers and steam 
yachts. The most interesting steamship of the year 
was, of course, the new North German Lloyd liner 
“Kaiser Wilhelm II.,” of 26,000 tons displacement and 
24 knots speed. 


schooner 
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“AMERICA” CUP CONTEST. 

There are certain facts connected with the 1903 series 
of contests for the “America” cup that will render the 
coming season particularly interesting. Hitherto it has 
been so much a matter of settled conviction with the 
majority of the American people that the defending 
yacht cannot be beaten, that the existence, as in the 
present case, of any conditions favorable to the Eng- 
lish boat, are welcomed as rendering the contest a 
closer one and, therefore, introducing that element of 
uncertainty as to the result which is the very soul of 
all true sport. Gradually the competing yachts have 
drawing closer together in speed; and the in- 
crease has been, of late years, more rapid in the Eng- 
lish than in the American yacht. This is shown by 
the fact that in 1901 Herreshoff failed to produce in 
“Constitution” a faster yacht than the two-year old 
“Columbia;” whereas “Shamrock II.” pushed the 
American boat so closely at times that the more the ob- 
server knew about yachting, the more doubtful did he 
feel as to the final issue. On this side of the water Her- 
reshoff is engaged in a second attempt to improve upon 
“Columbia,” and whether he will do so or not, is just 
as much a matter of uncertainty as was the ultimate 
victory of “Constitution.” 
abroad, which is shared, 


been 


by the way, by many yachts- 
men, that the latter boat has never shown her best 
speed. Why, we could never understand.. She was in 
charge of one of our most skilled amateur yachtsmen, 
who had won golden opinions in the previous series of 
the way in which he handled “Defender” 
against “Columbia.” And as to the sailors on “Constitu- 
tion,” were they not all American seamen, selected 
in obedience to the popular wish that the American- 
built yacht should have an American-born crew from 
skipper to cook? Hence, if “Constitution” failed of 
selection to defend the cup, the fault must surely have 
been more in herself than in those who had charge 
of her. However, this is a moot question that will 
lend special zest to the trial races of the season, quite 
apart from the fact that the new cutter now in course 
of construction will come to the line prepared to show 
that what “Constitution” can do to “Columbia,” she 
in turn can do to “Constitution.” But what a sensa- 
tion if the four-year-old boat, under her brand-new 
suit of canvas, should steal home, once more a winner, 
with the few necessary seconds to spare! 

So much for this side of the water. In England, we 
only know that another costly cutter is being built, 
this time from designs by Fife, the designer of “Sham- 
rock I.” It is stated, probably with truth, that Wat- 
son, who designed “Shamrock II.,” has collaborated 
with Fife to the extent of giving him the benefit of 
his experience. The third “Shamrock” is being built 
in the same yard as her predecessor; and although 
there ‘have been rumors of radical changes in -material 
and model, we shall be greatly surprised if the new 


contests by 


challenger turns out to vary in any but a few minor 


There is a popular rumor. 
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details of form, construction, and sail plan, from the 
boat of 1901. There is one fact, however, that should 
put the challenging boat in a very much better posi- 
tior. for a cup contest than any before her, and this is 
that she is so far advanced that probably she will be 
launched some time in March, and therefore ahead of 
the American yacht. This has never happened before, 
and it means that the English boat, if she is properly 
managed and handled, will receivé a very thorough 
tuning up before the contests of August. The present 
programme is to try her on the Clyde in actual races 
sailed for prizes against “Shamrock I.,” a vessel of 
pretty well-known speed and capabilities. She is then 
to be sent over here and tested outside Sandy Hook 
against “Shamrock II.,” whose speed will give, by way 
of “Columbia,” an excellent line on the respective 
merits of the challenging and defending yachts. Ex- 
cept for purposes of exhibition, it would seem to be-a 
mistake, however, to try out the new boat in British 
waters. It would be better as soon as she is launched 
to ship her spars, sails, etc., to this side, bring the boat 
over, rig her, anchor her inside Sandy Hook and try her 
every day in every kind of weather over the New York 
Yacht Club’s course. A single day’s sailing under cup 
conditions outside the Hook is worth a whole week’s 
drifting on the Clyde or in the Solent. The year 1903 
gives promise of being the most notable yachting sea- 
son since the memorable time when “Colonia,” “Vigi- 
lant,” “Jubilee,” and “Pilgrim” were launched for the 
purpose of cup defense. 
ae 
THE DISEASES OF DUST. 

The recént experiments in this country and Europe 
with the disease germs collected on gelatine plates from 
the dust of city streets demonstrate almost to a cer- 
tainty that our municipal health would be greatly im- 
proved if there were some simple method provided to 
keep the dust from entering our homes and lungs. 
The tests made with the germs thus collected indicate 
that people in large cities are practically living di- 
rectly over a “Cave of Furies,” and that all around 
exist the bacteria and microbes of a score or more of 
dangerous diseases. If this dust remained spread over 
the streets of the city, it would do little harm; but 
every wind blows it around, and every street cleaner 
sweeps up enough of it to destroy a whole houseful of 
people. There is something insidiously dangerous in 
the street sweeper’s broom. Death actually lurks 
therein far more than in the filthy corners of the 
streets left untouched by broom or wind. Sunshine 
destroys more disease germs than any other agency 
of nature, and when the direct rays of the sun can 
penetrate to the heap of filth and dirt the destruction 
is great. The street sweeper’s work of stirring up the 
disease germs of the avenues is consequently partly 
checked in its direful results by the action of the 
sun’s rays, which have a better opportunity to reach 
the floating particles of dust than when they are cover- 
ing the streets in thick layers. But the dust disturbed 
by the broom in dark streets and alléys is not thus puri- 
fied. The experts appointed by the Paris Medical Society 
to investigate the subject of street dust in its relation- 
ship to diseases and their spread, reported recently that 
the only safe way to cleanse the public thoroughfares 
was to flush them with water. One good hydrant, with a 
fair pressure of water, would do more toward cleaning 
the streets than half a hundred sweepers. The latter 
would merely collect the coarse and more visible pieces 
of dirt and cart them away, while the fine, impalpable 
dust which contained the disease germs would be left 
floating around in the air or distributed in our open 
windows. Flushing the streets with a good force ‘of 
water would carry the germs away through the sewers, 
and in the case of consumptive germs they would be 
effectually prevented from rising into the upper air 
for the people to breathe. A pile of filth may reek 
with poisonous disease germs, and yet if kept moist 
the danger to those living nearby may be compara- 
tively small. When the dry, warm weather comes, 
however, the germs are separated from their environ- 
ments and float in the air. 

One of the most satisfactory solutions to the dust 
problem comes from Germany, where a number of 
chemists have' been making extensive experiments 
with the germs collected from the dust of Berlin and 
Vienna. By sprinkling chemicals of a powerful nature 
in the streets once a week, or once every fortnight, all 
disease germs are destroyed. These chemical disin- 
fectants of the streets, or as they might more properly 
be called, insecticides, are prepared for ordinary dis- 
ease germs that are found in the dust of streets, but 
there are other mixtures suited to specially virulent 
disease germs that may occasionally find their way 
into particular streets or cities.. In this way it is sup- 
posed that there would be little danger of the diseases 
spreading further by means of. the dust. There is 
every reason to believe that in many of our disease 
epidemics the dust-laden wind has been an effective 
agent in carrying them from one street or town to an- 
other. Sometimes the clouds of dust have been blown 
several hundred feet away, and small particles in the 
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upper air have floated around for days before finally 
dropping to the earth again. In the upper currents of 
air they might travel a hundred miles before descend- 
ing low enough to be breathed in by people. It has 
been estimated by German experts, who have made more 
of a study of these questions than any other national- 
ity, that tropical diseases have in this way been car- 
ried by the wind from the mainland to islands ten 
miles and more in distance. Heretofore it has been 
said that tropical diseases were more or less local, 
and that the germs rarely reached an altitude of a few 
feet. But this must be modified in the case of germs 
which are carried upward by means of fine dust. While 
not volatile enough to float to any great distance in 
the air, they might easily be carried up there by the 
wind, and then distributed around over a wide area 
before falling. The germs which are destroyed by 
the warm rays of the sun would, of course, be killed 
by this exposure to the direct sunlight, but many of 
our worst disease germs are not injured in any way 
by the hot sun. They could easily be carried around 
indefinitely. 

Whea warm, moist, and “muggy” weather comes in 
our cities, we speak of it as disease-breeding 
weather, and this probably more aptly describes the 
conditions than anything else. But such disease-breed- 
ing weather would have no injurious effect upon our 
health if the germs of disease were not already scat- 
tered around. Sometimes a few days of warm dry 
weather, followed by wind, will produce the right con- 
ditions to fill the air with the germs. Right after a 
snowstorm or heavy rain the air is clarified, and there 
are fewer germs breathed in than at any other time. 
Every one feels the tonic of such air, and enjoys the 
mere breathing of it. 

a + 
SOME AFTERTHOUGHTS ON THE AUTOMOBILE SHOW. 

In reviewing the late automobile show in this city, 
we shall endeavor to indicate the general trend of 
design as to general external appearance, and its par- 
ticular trend in mechanical details. 

The New York show of a year ago, outside of the 
purely American types of steam and electric vehicles, 
had a most pronounced French aspect, especially in 
the gasoline car division; and while the 1903 show 
also, somewhat more modifiedly, presented this aspect, 
it was largely due to the number of imported French 
cars on exhibit, and the presence of some few new 
American cars which were of this type. Nevertheless 
the “Frenchiness” of style, if the term is allowable, was 
not as dominating as in the previous show. 

As was expected by those familiar with the state of 
the art, three-quarters of the vehicles shown were 
of the internal-combustion cylinder type, i.e., gasoline 
cars. This increase was largely due to so many of the 
new makers who have entered the field adopting this 
type, as have some of the makers of steam carriages 
also. 

Out of seventy different makes and distinct patterns 
of gasoline cars, forty showed front-motor construction, 
while twenty-five of the back-motor cars had bonnet 
fronts, leaving only a small fraction which had not 
wholly adopted the typical up-to-date front-motor bon- 
net construction of the body. The tubular frame has 
practically given way to the angle or channel-iron 
frame, or wood frames reinforced with steel plates, 
which the French call “bois d’armée.” 

Multiple-cylinder, vertical motors, having two, three, 
and four cylinders, are of course in the lead. The hori- 
zontal type is a good second, owing to the number of 
two-cylinder opposed style motors shown, exemplified in 
the Winton car; and, if the single cylinder, tori- 
zontal motors are added to these, the horizontal type 
may be said to lead, or nearly so. Only two makers 
show a three-cylinder, vertical motor (the Duryea end 
Toledo), the trend evidently not being in this direc- 
tion. Four-cylinder vertical motors were shown by 
eighteen makers, a large gain in this type. Only one 
two-cycle motor (the Elmore) was shown. A new 
form of horizontal motor (the Shelby) having both 
ends of the cylinder open, and two pistons forced in 
opposite directions by explosion in a common center 
chamber, attracted considerable attention. This motor 
was constructed somewhat on the same lines as that 
employed by the Gobron-Brillié firm in France. The 
idea of this particular form of construction is, that by 
causing the explosion to occur between the two pistons 
and drive them apart, vibration is almost entirely done 
away with. 

The surprising thing was the total absence of alcohol 
and kerosene motors, the reason probably being the high 
price of alcohol, and the difficulty of vaporizing kero- 
sene without carbonization, which chokes the tubes 
and motors. No traction motors for hauling wagon 
trains for agricultural purposes on common country 
roads were shown. 

Nearly all the cars had small hand levers, con- 
veniently arranged on the steering pillar, to vary the 
speed by advancing the spark, or to control the motor 
by using the throttle valve, so as to avoid the use 
of the speed change gears. Foot levers to disengage 
the clutches, leaving the motor running free, and foot 
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levers that freed the clutch and put on the brake at 
the same time were plentiful. The only thing that now 
demands the inventor’s attention is to devise some 
method of starting under load, and to do away with 
the power-consuming transmission gears of the gaso- 
line car, so that the motor will be as elastic as the 
steam engine under the throttle and the electric motor 
under the controller. High-speed motors were not very 
common, low-speed motors being mostly used. 

A great many of the cars shown still had the waste- 
ful plain bearings; but a decided tendency was shown 
to use roller bearings more largely than heretofore, 
the ball bearings seeming to bother the automobile 
maker, although a number of them were used, not only 
in the wheels and steering heads, but in the transmis- 
sion gears, and on the shafts, to take up the end thrust, 
as on the Peerless. The only carriage in the show 
having ball bearings all over, including the motor, 
a practice that might well be adopted by other light- 
car makers, was a light electric Baker runabout. 

The reigning European practice of mechanically-op- 
erated inlet valves was shown on about a dozen cars, 
the peculiar thing about it being its use on many of 
the small cars with single cylinders, as on the Olds, 
the Rambler, and the Thomas, and its comparative 
absence on the big cars having multiple cylinders, 
which still use automatic suction intake valves. Few 
air-cooled motors were shown. One of these was the 
Franklin, with a four-cylinder vertical motor of ten 
horse power, with flanges on the cylinder and head; 
while a well-known form exhibited was the waterless 
Knox, having pins like a porcupine’s quills all over 
it, and a fan to aid in cooling. It was expected that 
electric generators would be more numerous than the 
batteries for sparking purposes, but a careful census 
show2d the batteries to be in the lead. In some cars 
botu systems were used, the’ battery merely being 
used for starting, and afterward being automatically 
switched out, the generator then furnishing the current. 
Of course the dry battery was niore largely used than 
the storage cell, which was sometimes used to store 
the excess of current the generator. furnished, so that 
in case the generator went wrong at any time, the ac- 
cumulator could be called in and used for running 
continuously as well as starting the motor. Some 
of the makers, like the Electric Vehicle Com- 
pany, who make a big gasoline car, the Mathewson and 
the Spaulding, announced that they had succeeded in 
abolishing the starting crank; but investigations proved 
these claims to be misleading and ambiguous, to say 
the least, the method consisting of leaving one or more 
cylinders, in a motor having vertical multiple cylinders, 
under compression, and then firing the charge with 
an electric spark from the battery. This, however, 
ean only be done about once in every four trials, and 
then not at all, if the charge is left standing over 
two hours. It necessitates a very close-fitting piston 
and piston rings, with high compression, each of 
which has been had before on French cars and is not 
new. As proof that it is not absolutely reliable, the 
usual crank is provided, with a battery for furnishing 
the initial spark, for starting, and the generator to fur- 
nish the current when running. 

Mechanical lubrication has almost wholly displaced 
gravity oil feeds. 

Sliding and planetary gear transmissions are about 
equally in favor, the use of independent friction 
clutches coming next. Two new forms of electric and 
pneumatic control over the transmission gears were 
shown, both operated by very small valve handles 
at the side of the operator, thus doing away with the 
long change-speed levers that are in common use. The 
pneumatic control on the Country Club car was ar- 
ranged so as to divert a minute charge of compressed 
gas from both cylinders into a storage tank, from which 
it was conveyed by piping to three small cylinders hav- 
ing pistons, each of which operated a clutch giving the 
speed desired, when the pressure was admitted through 
a three-way valve rotated by its controlling handle. 

Single-chain drives are more popular than ever, al- 
though at the previous show it looked as if the double 
outside chain drive to both rear wheels from a differen- 
tial countershaft would supplant this form; but the 
bevel-geared drives have crowded the double-chain 
drives out of second place. Of course, this construction 


_ carried with it the live rear axle, a large majority of 


the cars shown being equipped with these, which has led 
to a close fight for supremacy between the spur and 
bevel differential gear, the spur, however, being still 
in the lead. Direct drives on the high speed, without 
the use of intermediate gears, was one of the latest 
forms of modern practice shown. 

Referring to the steam carriages exhibited, to the 
introduction of which the present popularity of auto- 
mobiling is due, it is evident they are much more care- 
fully constructed than formerly, and the details are 
better worked out. It was not to be expected that 
anything new would be shown in steam carriages, mod- 
ern engineering having so thoroughly exhausted any- 
thing new in this line, so that all the makers in 


4 Steam carriages could do was to adopt the best station- 


ary practice to their use. Fire-tube boilers are in most 


, again. 
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common use, but flash boilers and condensers are 
shown on the White, which also uses a compound en- 
gine. Economy in the use of water is the desideratum, 
and in England condensers are a necessary adjunct, the 
law there not permitting the use of steam carriages on 
the road without condensers. 

Prices at the show ranged from $500 to $8,000, and 
it is evident that the day of the $100 automobile, ex- 
cepting the motor cycle, is a long way off. 
runabouts with single-cylinder motors average about 
$750; a heavier single-seat car, with a more powerful 
motor costs about $1,200; 
body costs from $850 to $8,000, the high-powered ones 
costing from $1,800 to $2,500, and some makes from 
$3,000 to $5,000; the lowest-priced 
shown (the Mobile) costs $550—certainly a popular 
price to commend it to public favor. Many of the 
high-priced tonneau bodies are of the bulging shape 
known as the “King of Belgium” type. They are made 
of aluminium and can bought separately of the 
carriage-body makers, to fit the chassis, two of the mak- 
ers of these (the Berg and the Locomobile) announc- 
ing that they prefer to build and 
only, leaving the purchaser to select the body, painting, 
and the upholstery elsewhere. 
and the entire absence of racing monsters was a sign 
of the tendency to build for 
efficiency, with moderate speed for touring purpozes; 
and if touring over the country is not popular this com- 
ing season, it never will Eight 
cycles were shown, but the poor man’s automobile was 
rather overshadowed by the four-wheelers, as was the 
only three-wheel carriage at the show. A number of 
inclosed cars of the coupé type, by the Berg Company, 
and also the Limousine top style of the Ward Leonard, 
and other makers, mounted on the regular chassis of 
the gasoline cars, was shown, thus making the modern 
automobile. an all-the-year-round vehicle instead of a 
summer car for the pleasant weather only 
mercial vehicles, the ponderous but yet handsome elec 
tric trucks of the Vehicle 
the best showing, the lighter electric delivery wagons, 
with and without tops, sharing their popularity with 
the White steam and long-distance gasoline wagons of 
the same style. 

———_____—_-~ ++ @- --— 
SCIENCE NOTES. 

The New York Aquarium added to its collection on 
December 13 a snapping turtle which was one of the 
best ever seen in captivity. 
died three days after it was received. 
sippi snapper, and measured from the point of its beak 
to the tip of its tail 4 feet, 7% 
was two feet long. The total 
was 106 pounds. 
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a touring car with a tonneau 


steam carriage 


be 


make the chassis 
No freaks were shown, 


comfort, economy, and 


be. makes of motor 


In com- 


Squipment Company made 


Unfortunately, the creature 
It was a Missis- 
inches. Its upper shell 


weight of the animal 


A very striking instance of the deterioration of 
leather, produced under conditions demanding quicker 
tanning by the use of various chemicals, thus decreas- 
ing the durability of the material, is afforded by the 
fact that the British Museum expends $20,000 a year 
in rebinding books in leather. Modern 
widely different from the material produced by what 
is now regarded as an effete process, life 
limited to fifteen years. In the cheaper 
and quicker processes of making leather, large quanti 
ties of sulphuric acid are used, and this chemical, in 
combination with the material to 
compose rapidly in the course of a few years 


leather is 
its being 


search for 


others, causes de- 
yerman astronomer, published two years 
treatise on “The 
In this work the latitude and 
worked 


Franz, the 
ago an exhaustive 
Craters of the Moon.” 
longitude of each mountain and 
out, and since that time his book has been used in all 
Prof. 
work recently on 


Mountains and 


crater were 


the observatories of the world as the standard. 
Pickering, of Harvard, has been at 
a new atlas of the moon and discovered that 
count has been taken heretofore of the altitude of the 
craters. He has that the latitude and 
longitude measurements of each are greatly affected 
by the height. All previous measurements used in the 
study of the moon by astronomers will have to be cor- 
rected by the new series of tables, upon which Prof 
Pickering is still at work. 


no ac- 


discovered 


Ever since Prof. Tyndall first discovered the move- 
ment of glaciers, attempts have been made by scientists 
to ascertain the exact depths of these natural phenom- 
ena by boring. Their efforts, however, been 
attended with very conspicuous success, owing to me- 
chanical difficulties that have been encountered. But 
Profs. Blumcke and Hess, from Bavaria, who are well 
known for their studies of glaciers, have 
in boring through the Hintereis glacier in the Otzthal 


have not 


succeeded 


Alps, and found the ice to be 153 meters deep. The 
machine used for boring was driven by hand, and 
somewhat resembled that usually employed for ex- 


perimental boring in mines, but was fitted with spe- 
cial arrangements for washing out fragments of ice 
from the bore hole to prevent their freezing together 
The expenses of the investigation, which is 
of incalculable benefit to science, were defrayed by 
the German and Austrian Alpine Clubs. 
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STRUCTURAL DETAILS OF THE EDISON STORAGE 
BATTERY. 

of cells of the Edison nickel-iron storage 

recently at the automobile show, 

idea of the general appear- 

cell, 


The crate < 
battery, exhibited 
good 
ance and mechanical construction of the new 


which is in several] respects a great improvement over 


gave the public a 


those of the lead type in use to-day. 

In the first place, the jar used is of sheet steel, corru- 
gated to strengthen it for about ‘two-thirds of its 
height. It is not liable to crack or break, and hence 
is not apt to become leaky, as so often happens with 
The plates fit tightly in the jar, with 
their vertical edges pressing against hard 
rubber side frames that have properly spaced 
They rest on four 


a rubber jar 


ferooves to receive them. 
suitably-grooved hard rubber wedges, and are 
separated by hard rubber strips. All the 
hard rubber parts are shown in black in our 
diagram, and thus can be readily distin- 
guished 

The plates themselves consist of very thin 
the 


hydraulically 


“windows” or 
pressed 


sheet steel] frames, into 


slits of which are 
briquettes of iron-and-graphite or nickel-and- 
graphite (according to whether the plate is 
a positive or a negative), covered with per- 
forated, steel, retaining lids. A full descrip- 
tion of the grid and plate will be found in 
the 1901. 
The connected _ to- 
gether fastened to the 
positive brought 
through a rubber bushing in the cell cover. 
A nut, held from unscrewing by a cotter key, 
clamps the connecting wire to the terminal, 
outside negative terminal is 
brought through the other side of the cover 


Screntiric AMERICAN of June 15, 
plates are ali 
the cell and 


terminal, which is 


positive 
within 
out 


the cell The 


in the same manner, and connected outside 
to the positive one of the adjoining cell. 

There are two other openings in the cover 
of the cell—one for filling it and one for al- 
lowing gas to The former has a 
hinged spring cap that opens upon releasing 
The gas valve has a mushroom- 
shaped that, should the be over- 
turned, closes the two small gas passages in 
the and effectually prevents 
The fine wire gauze, oper- 
ating on principle of the Davy miner’s lamp, 
the gas from firing back and blowing up the 
cell, should any of that which escapes become ignited. 
The cell cover fits sufficiently close upon the top of 
the jar to make a fiuid and gas-tight joint. 

The cells exhibited were of 200 watt-hours capacity, 
they being capable of furnishing 160 ampere-hours at 
an average discharge voltage of 1.3 per cell. They can 
be run down to 0 without damage, but ordinarily are 
Each cell has 


escape 


the catch. 
top cell 
gauze-fitted cap over it 
any liquid from escaping. 

the 


keeps 


not discharged below 0.75 volt per cell. 
inches in size and 0.1 inch thick. 
discharging at as high 
a discharge rate as 200 amperes without damage. A 
sample plate was shown, taken from one cell of a 
set that had run a vehicle 3,100 miles over bad roads, 
and the only thing that distinguished it from a new 
plate was a slightly yellow coloration of the nickel- 
plated grid and briquette-retaining covers. The bri- 
quettes of active material appeared to be in very good 
condition, thus showing the cell to have a very long 
life and to be durable. More tests of the new bat- 


24 plates 9% x 4% 


These plates are capable of 
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OIL FUEL ON THE STEAMSHIP “MARIPOSA.” 
BY ENOS BROWN. 

The advantage of oil as fuel for sea-going vessels 
has been demonstrated, it is believed, conclusively, on 
the Pacific coast. 

The steamer “Mariposa,” of the Oceanic Steamship 
Company, was lately ‘withdrawn from service for the 
purpose of renewing boilers and engines which had de- 
teriorated through long and continuous usage. The 
“Mariposa” was built in 1883 by the Cramps, and is a 
superior type of an iron vessel. Her gross tonnage is 
3,158, and she is 320 feet in length over all. When 
nearly ready for sea it was determined to equip her for 
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burning oil. Originally she was provided with two 
double-end and one single furnace boiler carrying 90 
pounds of steam. Her boiler capacity was not in- 
creased, but the new ones were calculated for a pres- 
sure of 180 pounds to the square inch. In place of 
her old three-cylinder compound engines, triple-expan- 
sion engines, with cylinders of 29 inches, 47 inches, and 
78 inches respectively, with 57-inch stroke, were sub- 
stituted. The repairs were made at the shipyards of 
the Risdon Iron Works. 

The “Mariposa” was provided with six storage and 
two settling tanks, having a total capacity of 35,588 
cubic feet, or 6,338 barrels, located on the port and 
starboard sides of the vessel. Ventilators of the trunk 
and cow! type extend from the fireroom and tanks con- 
siderably above the main deck. The oil is pumped 
from the storage tanks into the settling tanks, which 
are in duplicate, and containing 175 barrels each. From 
thence it is pumped through a heater, where it is 
raised to a temperature of 140 deg., and then it is 
forced through the burners at a pressure of 30 to 40 
pounds to the square inch. The air from the receiver 
is raised to a temperature of 300 deg. by circulating 
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heating surface of the two double-ended boilers was 
8,302 square feet, and the square feet of heating sur- 
face to each pound of oil was 2.76.. The temperature 
of oil in storage tanks was 90 deg. to 100 deg. In 
heaters the temperature was maintained at 140 deg.; 
the temperature of the air in furnace fronts used in 
burners’ was 300 deg.; while the temperature in the 
uptake was 550 deg. to 600 deg. 

The economical results of the substitution of oil 
for coal, aside from saving in the cost of fuel, con- 
sisted in dispensing with the service of six firemen 
at $50 per month each and twelve coal passers at $40 
per month—a saving of $780 each month in wages. 
As the engines were new and never had 
run with coal as fuel, the saving in this 
particular could not be computed. In the 
opinion of the chief engineer, oil at 65 cents 
a barrel f. o. b. equals coal at $3 a ton. 

Particular attention was paid to the odor 
perceptible throughout the steamer on the 
first voyage, and the conclusion was that 
it was not noticeable. The absence of soot 
and smoke added greatly to the comfort of 
the passengers. 

In the fireroom no ill effects of the gas 
were felt, the ventilation being perfect in 
every respect. 

On the return voyage the “Mariposa” made 
port a whole day ahead of time. Data of 
the second voyage appeared even more favor- 
able, owing to the growing familiarity of the 
men with the management of the new 
fuel. The consumption of oil on this trip was 
perceptibly less. 

In the fireroom six men are now required, 
two to each watch, one only being required 
for tending the burners. 

—_—__—~9+ @ +e ___ 
The Lore of Kheumatism Rings. 

Sufferers from rheumatism who believe 
they will be cured of their aches through 
wearing a certain kind of metal ring would 
be surprised perhaps to hear that they are 
keeping alive an old superstition that owed 
its origin to one of the ceremonies per- 
formed on Good Friday. The ceremony was 
called the Blessing of the Cramp Rings, and 
was carried out by the King himself, who went into 
his private chapel, accompanied only by his Grand 
Almoner, crawled on his knees to the crucifix, and there 
blessed a silver bowl full of gold and silver rings. 
These rings were afterward distributed to people who 
were afflicted by rheumatism and epilepsy. The idea 
is supposed to have originated in a certain ring given 
by a pilgrim to Edward the Confessor, which was 
kept in Westminster Abbey and used as a cure for 
such ills. 
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International Conference on Wireless Telegraphy. 

The Berlin correspondent of the Standard states, 
“on good authority,” that the International Confer- 
ence on Wireless Telegraphy will take place in Ber- 
lin about the end of next March or the beginning of 
April. England, the United States, France, Austria- 
Hungary, Italy, and Russia have responded to the 
initiative of Germany in the most friendly spirit, 
and the majority of these states have now intimated 
to the Berlin government that they will accept an 
invitation to such a conference on condition that the 
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tery are being made on delivery wagons in New York, 
after which, we understand, it will be placed upon the 
market this coming spring. One thing is certain, viz., 
that in the mechanical make-up of his cell, Mr. Edison 
has made so many improvements over the usual hard 
rubber jar as to produce a battery very much cleaner, 
neater, and safer than any that has yet been made. 
Even in the simple operation of refilling the cell by the 
addition of water to replace any that should evaporate 
from the electrolyte owing to overcharging, provision 
has been made that the jar should not be filled too 
full by devising a funnel with a telltale float that indi- 
cates when the liquid has reached the proper level. 


around a special furnace front, into which it is led 
by pipes, finally coming in contact with the oil at the 
burner. 

Thus equipped the “Mariposa” made her first voy- 
age from San Francisco to Tahiti and back, covering 
in the round voyage 6,763 knots. The results were as 
follows: The average horse power developed was 
2,272.75, including 120 horse power for auxiliaries. The 
average daily consumption of oil was 226 barrels, or 
32.28 tons. The hourly consumption was 3,013 pounds 
The per horse power consumption, including compres- 
sor pumps, was 1,325 pounds. The amount of free 
air used each minute was 732 cubic feet. The total 


programme is fixed beforehand and sent with the 
invitation. The circumstance that England’s official 
assent to the conference has not yet reached Berlin is 
mainly attributed to the rather difficult position in 
which she has been involved by the contract con- 
cluded between Lloyd’s and the Marconi Company. It 
is, however, confidently hoped that England will send 
delegates to the conference, “not only because most 
of the naval stations are in her possession, but also,” 
says our contemporary, “because it is believed that 
Signor Marconi’s acquiescence in the decisions of the 
conference will greatly promote the future develop- 
ment of wireless telegraphy.” 
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THE ICE CONDITIONS OF NIAGARA RIVER. 
BY ORRIN E. DUNLAP. 

The ice conditions met at Niagara Falls in the winter 
season are quite different from those of any other 
place. This is true not only so far as the scenic fea- 
ture is concerned, but also in connection with the ex- 
perience of the great power companies. In the 
majority of water power developments ice gives more 
or less trouble, but at Niagara the ice that has to be 
conquered is the result of unusual condi- 
tions that are thoroughly interesting. All 


Scientific American 


which deep crevices extend, affording excellent oppor- 
tunity to judge of the thickness of the icy structure. 
At these times the water is unusually high, a condition 
brought about by the direction of the wind, which forces 
the lake waters into the river, carrying the ice field 
with them. When the wind lowers, the water recedes, 
the ice bridge settles, and becomes practically keyed 
over the lower river. A change of wind willonce more 
send the water pouring in greater volume from the lake 
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that it is well-nigh midsummer before the last vestige 
of it leaves the slope close by the American Fall. 
While the ice mountain decays under the effect of spring 
sunshine, the vegetation of the bank develops beauty. 
The summer foliage of many of the beautiful trees 
close by the Falls of Niagara would be far more attrac- 
tive were it not for the fact that each winter the ice 
that gathers on them breaks off the 
Trees that stand near Prospect Point in Prospect Park 
have only trunks and a few 

tops paying penalty to 


slender limbs 


limbs, their 


winter’s beauty. 





of the Niagara power plants have to fight 
the ice of winter time, and it is a struggle 
of both night and day. The numerous tur- 
bines now in operation at the Falls require 
quite a large supply of water, and this 
creates a current in the upper river that 
sucks the ice toward and into the inlet 
canals. The larger part of the ice that 
develops the battle at Niagara is formed 
many miles away, in Lake Erie, and rushes 
down the river channels on the rapid cur- 
rent. When the wind is favorable for blow- 
ing the ice field of Lake Erie into Buffalo’s 
harbor, it crowds into the entrance of the 
Niagara River in tremendous quantities, 
and the entire stream becomes a tumbling, 
grinding, tossing mass, pushed on by the 
pressure of the waters behind and pulled 
forward by the unceasing suction of the 
great waterfall. 

The Canadian side also feels the effect 
of the flow of ice from Lake Erie, and 
power and water plants are occasionally 
interrupted in their operation by the 
anchor ice. Recently the pumping station 
of the Niagara Falls, Ont., water works 
was forced to idleness by the ice, and it 
was necessary to secure a water supply 
from the municipal pumping station of 
Niagara Falls, N. Y. This was accom- 
plished by running a line of hose from a 
hydrant on the New York side across the 
upper steel arch bridge to a hydrant on 
the Canadian side. Through this hose a 
stream of water was sent until the Cana- 
dian plant was able to renew operations. 

People who live close by rivers and 
smaller streams are quite accustomed to 
see them frozen over in winter, but at 
Niagara a peculiar effect develops when 
an ice bridge forms in the gorge below the 
Falls. It is just below the American Falls 
that the ice bridge usually forms at Niagara, at a point 
where the water is fully 190 feet deep and the current 
is quite rapid. The sheet of water does not freeze over 
like other streams and rivers, but to the contrary, the 
ice bridge is formed by small pieces of ice gathering 
in such great numbers that they jam between the two 
shores so tightly that a mass of great thickness and 
strength is formed. None of the pieces of ice is much 
larger than a man’s hat, and they are of all shapes. 
This ice is not formed at the point of gorging, but on 
the contrary, comes down from Lake Erie: No matter 
what size the cakes are when they leave the lake and 
enter the river, in the trip down stream, through the 
upper rapids and in the terrible drop over the Falls, 
they are all churned and broken up, so that the ice 
that comes out from beneath 
the cataract is all in very small 





ee Lee Figs lina yeaa : 
ete aeons. 
: : - 3 ye 


yt 





ICE AND SNOW COVERED TREES. 


to the river, and a new and possibly greater supply 
of ice will rush downstream. The ice bridge already 
formed will act as a dam to its passage, and then, 
with the pressure of the cataract behind it, the new 
ice is hurled upon the ice bridge, and there is a won- 
derful change in its formation. It is made more 
mountainous, more beautiful, and Niagara is in its full 
winter glory. 

While the Niagara ice bridge shows the power of 
small cakes of ice when united, the ice mountain of 
Niagara portrays the building ability of tiny spray 
drops when caught in the grasp of King Winter. It is 
truly wonderful to what proportions this ice mountain 
grows. Its massiveness amazes all who have looked 
upon it. So great is the quantity of ice it contains, 


The same may be said of the trees on Luna 
Island and some at Terrapin Point, where 
the ice gathers in great It re- 
quires but a few hours to develop a wonder- 
ful change in the Niagara scene, and where 
to-day there is barrenness, to-morrow may 
be admired as the throne of 
casionally beautiful frost effects 
seen in every piece of woods, but the trees — 
of Niagara like 
when the spray cloud has them within its 


weight. 


winter. Oc- 
may be 
marble 


become purest 


grasp. 
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Study of Transparent Metallic 
Films, 


The method of producing thin deposits 


of the metals by cathode projection has 
been studied by L. Houllevigue, of Paris. 
It is observed that when a discharge is 


produced in rarefied gas the substance of 


projected in all directions 
This 


obtain 


the cathode is 
in the surrounding space. property 
been utilized to 


resistance strips. 


plat- 
The 
layers of 


has already 
inum mirrors and 
experimenter has produced thin 
various metals such as platinum, pal- 
ladium, iron, nickel, 
no doubt the other metals 


posited in the same way, but carbon after 


copper, and bismuth; 





may be de- 


seven days’ discharge gave no deposit. The 
thin and transparent layers of metal which 
are deposited upon a glass surface afford an 
interesting study. To obtain these, a glass 
plate 2 inches square is placed upon a large 
horizontal anode plate. Half an inch above 
it is a horizontal plate of the metal to be 
deposited, forming the cathode. The whole 
is placed in a glass recipient and a vacuum 
made. The discharge is produced as usual 
by a Ruhmkorff coil, and the dark space 
nearly in 


cathode comes 


The discharge com- 


surrounding the 

contact with the glass. 
mences by driving out the occluded gases of the metal. 
This first period is especially long with platinum and 
palladium. When this is finished the substance of the 
cathode is driven off, 4nd is deposited partly upon the 
glass opposite and partly on the metal anode plate. 
The deposit thus formed on the 
degrees of transparency according to the duration of 
the discharge, which may last several hours or days. 
The layers present, especially in the case of copper, 
thin 
The 


easily 


glass presents all 


the iris reflections which are characteristic of 
deposits. Their reflective power is considerable 
layers do not: adhere strongly, but 
brushed off the glass. 

The study of bismuth and iron in this form 
placed in the magnetic field is of especial interest. A 


bismuth obtained by 


may be 


when 


film of 
this process was placed perpen 





pieces. This ice fills the lower 
river from shore to shore. It 
crowds into the eddies, and 
is jammed tight by the force of 
the flowing ice pushed on by 
the current. . The eddies be- 
come clogged until the only 
open channel is in midstream, 
and through this channel the 
ice pushes and grinds as it is 
shoved forward by the ice that 
continues to pour over the pre- 
cipice. The quantity of the iow 
increases. The weather grows 
colder, and it is observed that 
the ice in the channel in mid- 
stream shows a disposition to 


linger. Then it breaks away 
again, and the grinding and 
forcing continue until the 


quantity of ice coming over the 
fall becomes too great to pass 
through the channel, and an 
ice jam quickly results. Then 
it rolls and heaves on the 
river. The pressure behind 
grows greater, and the mighty 
mass of quiet ice is heaved 
mountain high. It is firm. All 
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dicularly in a field of 2,250 
units. Contrary to what might 
be expected, it showed no vari- 
ation in electric resistance due 
field. Its 
resistance remained unchanged 
at 26.9 ohms. Leduc observes 
that bismuth is more sensitive 
to the magnetic effect as its 
structure is 


to the action of the 





more crystalline. 


It would seem from the above 
that 


the thin 


the bismuth deposited in 
layer is completely 
amorphous. A film of trans- 
parent placed across the 
magnetic field allowed the rota- 
tive effect on polarized light to 
be easily observed. A _varia- 
tion in the field of 12,250 units 
caused a positive rotation of 
1 deg. 18 min., deducting for 
the glass support. On the con- 
trary, the author has not suc 
ceeded in observing, in a film 
placed parallel to the magnetic 
field, the existence of double re- 
fraction pointed out by Righi. 


iron 











motion has ceased. An ice 
bridge is formed—a rough, un- 
even, rugged mass through 


SCENE JUST BELOW THE HORSESHOE FALLS, SHOWING HOW THE THICK ICE IS CROWDED 


UP ON THE CANADIAN BANK. 


oe 
One of the latest long-dis- 
tance and high-speed electric 
railways is between Seattle 


and Tacoma, 
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AN IMPRESSION OF MARCONI. 


Only five years have passed since the general public | 
first heard of Marconi Scientists, to be sure, had 
known of him as a young man who was carrying 
on the work of Hertz and his immediate successors. 
When, however, Marconi made his first successful ex 


periments in transmitting messages for short distances 


without wires, the newspaper men scented a good 


story,” and proceeded to write him up for a sensa- 


tion-loving world in their best and most flaring style. 
He is now one of the most “interviewed” of public 
men. Reporters hunt him; and when they drive him 
to cover, they haunt him Hardly a day passes but 


he is talked at, questioned as to his work, and begged 


to give some exclusive bit of information. He has 


been photographed in all possible positions. He has 


been interviewed at all possible times, and sometimes 


at impossible times. Clearly Marconi has learnt that 


fame is its own punishment; and that he must submit 


to the delicate torments of the inquisition instituted 


by the modern press. No wonder that he leaves the 


impression of being intensely wearied by interviewers 


At best he is but pleasantly unhappy with them. 


When you meet him for the first time, you know 
that he fs not a cordial man; and yet you feel that 
he will not rebuff you, that he will probably do for 
you what he can His manner is that of chilly re- 
serve. In the press he is referred to as “the young 
Anglo-Italian” who has done some startling things 


which are not very clearly explained. “Anglo-Italian” 
may be a designation accurate enough politically; it is 
hardly characteristic of the man as he appears in the 
flesh 


he is 


in his veins, it is true; but 
that—English in his bearing, 
English in his speech, save for 
intonation. Not the 
flares up within 
A cool, calculating man of the North, is this 


Italian blood flows 
English for all 
English in his dress, 


the least perceptible foreign 


faintest spark of southern fire ever 
him 
so-called Anglo-Italian 

Marconi 


features are 


inventor 

His 
They are those of a man fast approach- 
of twenty-eight. His 
When he smiles 
muscles of his 
It is 


For a_ successful appears the 


least joyous of men melancholy 
in expression. 
ing forty—not those of a man 
face is impassive, his eye almost cold. 
he half 


cheek, and draws up the corners of his mouth. 


shuts his eyes, wrinkles the 
not a pleasant smile. 

with the expectation that he 
talking, will find that 
You must do the talking 


If you visit Marconi 


will do the most of the you 
you are grievously mistaken. 
yourself. To be sure, he frankly 
fully; but he will not converse voluntarily. You 
discover quickly enough that his reticence is the reti- 
When he Marconi 


system of wireless telegraphy, he refers to it as “our” 


answers questions 
and 
cence of modesty. discusses the 
He praises where praise 
to any 


system, not as “my” system 
is due, recognizing fully that it is not given 


one man to learn all the secrets of science, and that 
the co-operation 


end. He ac- 


great results are attained usually by 


of many minds working to a common 
knowledges fully and openly how important to himself 
has been the work of his predecessors, and even that 
“The 


been 


success of the 
is the 


his contemporaries 
with 


of some of 


experiments which I have engaged 


logical result of the work of myself and of my assist- 


ants in the last few years, and of scientific investiga- 


tions of the latter part of the century,” he himseif 


says. “Revolutionize” is a word not included in the 
vocabulary which he uses to describe the possibilities 
He frankly admits that it is not his 


he is sat- 


of his invention. 
purpose to render submarine cables useless; 


isfied if he can successfully compete with them; or 
if he can only make them cut down their present 
rates 


And yet, he talks of his system with a certain air 
to infer that if 
any man will ever succeed in outdoing the submarine 
is Guglielmo Marconi. It is not often that 
and when he feel that he 
knows; or as he himself puts it, “It is not my policy 
before I am absolutely sure of 
told the representative of the 
that in a few months a regular 
transatlantic wireless telegraph service would be estab- 
lished, he said it in a way that left no doubt of the 
thing. 

Although he does not wrong himself 
by belittling his own work. He talks of his magnetic 
receiver almost objectively, as if it were the produc- 
mind, which is all the 
more noteworthy because the instrument in question 
is, probably, the most valuable contribution to wireless 
telegraphic apparatus made since the invention of the 
coherer. He admits his receiver’s great speed and its 
general merit, and expresses his opinion of its recent 
remarkable performance at Cape Cod in terms of mfld 
approval, which are, however, not utterly devoid of a 
tinge of pleasure. It is difficult to picture Marconi’s 
waxing enthusiastic even over a very great achieve- 
ment. It is significant that the newspaper men who 
saw him after his wonderful feat at Cape Cod merely 


of easy confidence, which leads you 
cables, it 


he prophesies; does, you 
to make a statement 
When he 


AMERICAN 


the facts.” 
SciENTIFIC 


is modest, he 


tion of some other inventor's 
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exceptionally good humor. 

He has had unusual obstacles to contend with in 
the development of his ideas. There have been techni- 
cal difficulties, of which he is now fortunately able 
to speak as things of the past. The reason for these 
difficulties he describes in a simple way without a 
trace of the pride that he probably feels in having 
overcome them. “Any other machine,” he says, “en- 
ables the inventor to shut himself up in a room and 
announce results when it is wise for him to do so. 
Wireless telegraphy is different, especially in the 
way that we labor. It is not a case of one machine 
here and one in England; but of half a machine here, 
and another half in England. And each of these ma- 
chines must be adjusted, the one to the other.” 

More formidable even than the inherent technical 
difficulties of space telegraphy itself was the opposi- 
tion of the British telegraph and cable companies, who 
thought that their vested interests of $400,000,000 were 
endangered by the new means of communication. Of- 
ficials of the telegraph and cable companies have 
blocked Marconi’s onward course wherever they could. 
Subject to government control as the telegraph systems 
are, the authorities have been discourteously slow to 
grant privileges to Marconi. They allowed him to send 
messages to ships three miles from land, but when 
the vessels came within the two and one-half mile 
limit, was forbidden. When he is 
asked to tell something of these trials, he answers, not 
bitterly as one might expect in a man who has been 
sometimes balked, but smilingly, in amused toleration, 
as if the experience was to have been foreseen. He 
does not gloat over the failure of the companies; he 
simply says: “I think this opposition has at least 
been ineffective.” If-you question him as to the com- 
mercial success of his invention, he points for an answer 
to the sixty English warships, twenty-five Italian war- 
ships, and a score of Atlantic liners equipped with his 
apparatus. 

Nice distinctions in giving credit for the purely 
scientific steps by which results in transoceanic com- 
munication without wires have been attained, are here 
out of place. It is pleasing to note, however, that 
the resolution of Senator Hoar, of Massachusetts, tend- 
ering the thanks of Congress to Marconi for the good 
he has done mankind, shows that our own government 
is keenly alive to the permanent benefit which has 
accrued to it as well as to the world from Marconi’s 
work. As he himself recognizes the merit of the labors 
of those who went before him, it is fitting that others 
recognize the fact that his organizing talent 
together a hundred contributory specu- 
detached discoveries into harmonious re- 
lation, and has given us a system of wireless tele- 
graphy, still susceptible of improvement in many re- 
spects, no doubt, but practical in the attainment of re- 
sults searcely deemed possible by present agencies. 
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AN OPERATIVE ENGINE THE SIZE OF A DIME, 

A number of tiny engines have been constructed at 

different times, but doubtless the smallest which has yet 


reported him to be in 


communication 


should 
has brought 
lations and 











AN OPERATIVE ENGINE THE SIZE OF A DIME. 


been built which is actually operated was recently com- 
pleted by Mr. A. G. Root, of Danbury, Conn. As the 
photograph shows, it stands on a piece of metal just the 
size of an American ten-cent piece, the materials of 
which it is made being gold, silver, brass, and steel. The 
largest part of the engine is less than a half-inch in 
length, the flywheel being but 7-64 of an inch in diame- 
ter, while the main shaft of steel is but 5-16 of an inch 
in length. The band of the flywheel is of gold. The total 
weight of the engine without the base is but three 
pennyweights, and its total height is less than a half- 
inch. In making the various parts and putting .them 
together it was necessary to use a magnifying glass on 
account of the delicacy of the work, yet the engine runs 
perfectly, compressed air being used for power applied 
through a tiny tube. As long as the air supply is 
maintained, it continues in motion. The horse power 
developed is so small that it cannot be estimated. 
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Improvement in the Braun System of Wireless 
Telegraphy. 

Prof. Ferdinand Braun, of Strasburg University, an- 
nounced before the Strasburg Scientific Society that 
he has discevered’ a method of producing electrical 
energy of unlimited volume and projecting it into 
space in the form of electric waves to any desired 
distance. Prof. Braun ciaims that his new method 
secures greater accuracy of transmission in wireless 
telegraphy and that he attains a more perfect attune- 
ment of transmitting and receiving instruments. 





Fesruary 7, 1903. 


Engineering Notes, 

It is safe to say that none of the industries have 
been so substantially benefited by the present era of 
prosperity as that of locomotive and railroad rolling 
stock construction. It was announced a few weeks 
ago that the Canadian Pacific Company was compelled 
to send an order for locomotives to Scotland, for the 
reason that it could not be placed in this country 
except for delivery in the remove future. This order 
involved twelve ten-wheeled mudern locomotives. 


Mr. Matthews, the engineer-in-chief of the Trinity 
House, England, has been carrying out a series of 
experiments with the Kitson incandescent oil vapor 
burner, for the purpose of introducing it into the 
lighthouses around the English coasts in the place of 
the oil and wick burners now generally employed. 
He has introduced several modifications in the er- 
rangement of the burner to.adapt it to the special 
requirements of lighthouse iliumination. The principal 
improvement is a considerable increase in the in- 
tensity of the incandescent mantle by more effectually 
mixing the air with the oil vapor; reducing the inter 
ference of the associated tubes to the minimum; and 
also rendering the pressure of the oil vapor more con- 
stant and uniform. In the course of his experiments, 
the engineer has also found it possible to use an oil 
having a flashing point of 160 deg. F., thus adding 
very considerably to the safety of using this form of 
burner for lighthouses. A practical trial of this im- 
proved burner has been made at the lighthouse 
at Lowestoft on the east coast for some months past, 
and it has proved to be simple and safe in manipula- 
tion, the light produced being of very high power, 
steady, and dispensing with trimming or frequent ad- 
justment of the draught. The consumption of oil for 
the incandescent burner is estimated to be about one- 
fifth of the quantity expended with an ordinary light- 
house burner consuming oil with concentric wicks, 
while the increased luminous intensity produced by the 
former as compared with the latter is claimed to be 
no less than ten times greater. Under the circum- 
stances this incandescent oil burner is likely to prove 
a great success for lighthouse work. Its application 
is just at present limited to optical apparatus of small 
size, the large lens arrangement now set up in many 
lighthouses being adapted for oil flames of fauch larger 
diameter than that of the incandescent mantle. A sys- 
tem of somewhat similar kind has been in experimental 
use in some lighthouses in France, and the officials 
of the French lighthouse service are so impressed with 
the possibilities of the system and its simplicity of 
working that they propose to extend its application. 
The Trinity House authorities are also contemplating 
the introduction of this type of burner in the light 
house recently constructed on the foreshore below 
Beachy Head. 
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The Death of James Wimshurst, 





On January 3 James Wimshurst, F.R.S., passed away 
at the age of seventy years. He was the second son 
of Henry Wimshurst, who introduced the screw pro- 


peller. After receiving an education at Stebonheath 
House, London, he entered into business with his 
father. Later he joined the professional staff of 


Lloyd’s Register, remaining there for some eight years. 
After occupying the chief position with the Liverpool 
Register of Shipping for a considerable period, he re- 
ceived an appointment to a principal position in the 
Consultative Branch of the Board of Trade. 

In his spare time, Wimshurst devoted himself to 
scientific pursuit. Twenty years ago he published the 
particulars of a large and very powerful influence 
machine which he had designed and made. These 
machines are now well known throughout the world 
by his name. In 1893 he designed and exhibited a 
system for connecting lightships electrically with the 
shore stations. Wimshurst’s work was notable for his 
steady and persistent refusal to accept anything in the 
way of money for his labors: 

ooo 
The Current Supplement, 


The current SuppLemMeNT, No. 1414, is largely de- 
voted to naval matters. Lieut. Spear discusses at 
length the strategical value of submarine boats in mod- 
ern warfare. For the purpese of Ulustrating Lieut. 
Spear’s discussion many engravings of the various 
types of submarine boats have been provided. Fred. T. 
Jane continues his interesting naval war game articles. 
The electrical department of the number contains ar- 
ticles on “Atmospheric Electricity and Earth Cur- 
rents,” by E. O. Walker; “Fishing by Electric Light,” 
and “Electricity Works in Switzerland and Water 
Power.” The Dutuit collection of valuable archeologi- 
eal curios is fully described and illustrated. Some ac- 
count of the origin of terrestrial plants will be of in- 
terest. The Trade Suggestions from United States 


Consuls and Trade Notes and Recipes are also pub- 
lished. BE. O. Hovey concludes his resumé of the pro- 
ceedings of the annual meeting of the Geological So- 
ciety of America, 
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American Commercial Expansion, 
To the Editor of the Screntiric AMERICAN: 

In your very interesting article, “The Mechanical In- 
ventors of Lancashire, England,” by Sir W. H. Bailey 
(ScIENTIFIC AMERICAN SUPPLEMENT, No. 1410, January 
10, 1903), you say, rcferring to the invention of the 
puddling furnace by Henry Cort, of Lancashire: 
“Previous to that year, 1783 (date of Cort’s patent), 
no English iron was used for the purposes of the 
English navy. As much as £35 a ton was paid for 
Russian or Swedish iron, for English iron was bad in 
quajity, and, as a means of removing the impurities 
from it, the furnace met with immediate and remark- 
able success.” 

Previous to the birth of Henry Cort (1740) the manu- 
facture of bar iron in the North American colonies 
had already favorably engaged the attention of the 
authorities of the English navy. Its superiority was 
pronounced, and of such an excellence, even as early 
as 1735, as to extort the highest encomium from officials 
of the British Naval Board. 

The Americans engaged in the manufacture of iron 
at a very early period. In 1621 Virginia led the way, 
and was followed by Massachusetts in 1628. 

They made, however, but little progress, as the 
mother country adopted the policy of restricting their 
manufacturing spirit by administrative means. 

In 1660 the British Parliament passed an act pro- 
hibiting the American colonies from exporting any of 
their manufactures to England in any but English- 
built ships, although in direct violation of the charter 
of Virginia, which empowered the people of that colony 
to carry on a direct trade with foreign countries. 

In 1669 England imposed a duty of 10 shillings per 
ton on all iron imported from the American colonies. 
It was afterward proposed in the House of Lords to 
prohibit the American colonies from manufacturing 
ironware of any kind “out of sows, pigs, or bars,’’ under 
a heavy penalty, which did not, however, become a law, 
but displays the fact of aggressive American enter- 
prise even at that early date. 

No colony of any other nation during any period of 
the world’s history can be cited whose industrial 
energy extorted such a tribute as this proposition to 
prehibit American manufactures for fear of an 
American invasion, two hundred and twenty-four years 
ago. It is an astonishing industrial feature of Ameri- 
can progress, unique and unparalleled. 

In 1731 an act was passed by the English Parlia- 
ment directing the Board of Trade to inquire into 
and report on the laws made, manufactures set up, and 
trade carried on by the American colonies. In the 
following year, 1732, they accordingly reported that 
iron works had for years been established in Massa- 
chusetts, Rhode Island, Connecticut, New York; Penn- 
sylvania, Maryland, and Virginia; and from the prog- 
ress they had made, it was deemed expedient to en- 
courage the manufacture of iron in the colonies, espe- 
cially as the production of it had greatly fallen off in 
the mother country. 

Owing, however, to the opposition of the English 
manufacturers, Parliament in the same year, 1732, 
passed laws prohibiting smelting furnaces, rolling or 
slitting mills, tilt hammers, etc. 

England herself, by restraining and even prohibit- 
ing the domestic industry of the Americans so long 
as they remained in the- condition of colonial de- 
pendencies, had trained them to consider the estab- 
lishment of home manufactures as an act of patriotic 
resistance. The confidence of the colonists previous to 
the revolution was expressed by Hartley of Pennsyl- 
vania: “We are able to furnish some domestic manu- 
factures in sufficient quantity to answer the consump- 
tion of the whole country, and to work up our stock 
of material even for export.” 

Prohibitive legislation indicates too clearly that long 
before 1783 America was practically in advance of 
England, possessing better raw material and superior 
mechanical ingenuity and enterprise. So much for the 
manufacture of iron previous to 1783. Let_us glance 
at the facts as to the reputation of American manu- 
factured bar iron among competent officials of the 
English navy, previous to 1783. 

Copy of a letter from officers of his Majesty’s navy 
yard at Woolwich to the Navy Board, dated September 
3, 1735, reads as follows: 

“We have lately received from his Majesty’s yard at 
Deptford, bar iron 24% inches broad and 1% inches 
thick, 15 cwts. 0 qrs. 4 lbs.; squares of % of an inch, 
5 ewts. 0 qrs. 12 lbs.; imported by Mr. Crawley from 
America; and pursuant to your warrant of July 11, 
1735, have made sufficient trial of each of the sorts, 
find the same iron to be very good, and fit for his 
Majesty’s service, superior in every respect to the best 
Swedes iron, and in our opinion worth £17 10s. 6d. 
per ton.” 

They also wrote to the Navy Board on July 17, 1736: 
“That from the trials we have made from oz=e ton of 
iron (bar) imported by Mr. Crawley from America, 
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it is, both in the nature, and goodness, and value, equal 
in all respects with Swedes iron.” 

Mr. J. M. Swank, in his exhaustive work, “Iron in 
All Ages,” says: “For a long time in America, the 
needs of the iron trade were for the small rods and bars 
necessary in the production of nails, wire, and articles 
of household hardware or for castings.” 

In 1731 the first rolling or slitting mill operated 
in America was erected in Massachusetts Bay. With 
a two-high train the iron bloom was lengthened into a 
bar and then in the “slitting” machine this bar was cut 
into longitudinal sections by means of rotary cutters, 
consisting of steel disks. This was the mode of manu- 
facturing rods which entered into so many of the 
merchantable products of the period. In 1750 an act 
of Parliament which forbade the erection of rolling and 
slitting mills in the colonies was put in force, and, 
though bar and pig iron continued to be manufactured, 
there was but little progress made in the industry until 
after the revolution. 

The bar iron referred to in the aforesaid report to 
the English Navy Board was made by the two-high 
train rolls; although most of the American iron of 
that period was drawn under the tilt hammer. 

Thus American commercial invasion, it would seem, 
is not a creation of recent growth. It was in evidence, 
as regards use of American iron in the English navy, 
over one hundred and seventy years ago. 

The selfish obstinacy of the British manufacturers 
in their appeals to Parliament brought about the pro- 
hibitive laws of 1732 and 1750 against every industrial 
effort, but more particularly were these laws aimed 
at the magnificent iron industry which is pre-eminent 
in America to-day. 

America has, however, by a survival of the fittest, 
grown to her proud position, which was assured more 
than a century ago by the marvelous resources which 
the present generation has developed in the character- 
istic American fashion. S. CHAMBERLAIN. 

Buffalo, N. Y. 
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The Needed Increase of Our Navy. 
To the Editor of the Screnriric AMERICAN: 

In connection with the “new ships for the navy,” 
and the necessity for “an elaborate programme of 
construction,” in your issue of the 17th instant, Sena- 
tor Joy's bill providing for the construction of twenty- 
five battleships, Senator Hale’s opposition to the con- 
struction of modern high-powered battleships, and the 
recent organization of a Navy League in the United 
States, are all subjects of considerable importance to 
the nation, as well as of considerable interest to naval 
folks and citizens in general. 

The necessity for a programme of construction, al- 
though more keenly felt now than ever before, brings 
to mind the fate of one that was drafted in 1881 by 
a special board appointed by Secretary of the Navy 
William H. Hunt. This board, with Rear-Admiral 
John Rodgers presiding, “advised the construction of 
twenty-one armored battleships, seventy unarmored 
cruisers of various kinds, five rams, five torpedo gun- 
boats, and twenty torpedo boats, all to be built of steel.” 
This programme was thought to be necessary as a 
nucleus for a modern navy at a time when neither the 
Philippines, Hawaiian Islands, Porto Rico, nor any 
other outlying possessions existed to divert our atten- 
tion during war times. If such a programme were 
deemed necessary twenty years ago, what must be the 
increased necessity to-day, with our advent into inter- 
national politics, and consequent dealings with powers 
whose naval forces have become our superiors? 

It has taken nearly twenty years to build up the 
United States navy to the strength advised by the 
Rodgers board; in other words, we are twenty years 
behindhand; but what else is to be expected with the 
present method of obtaining favorable naval legisla- 
tion? At one time construction was delayed one year 
by the chicane policy of Congress in appropriating 
three of the heaviest fighting vessels, yet at the same 
time placing a clause in the appropriation to the effect 
that no contract for construction should be,made until 
that for the armor had been previously made, the price 
for the latter being also fixed at a figure considerably 
lower than it was possible to obtain it. Other delays 
have been due to the failure of Congress .o make any 
appropriation, on the ground that our shipyards were 
taxed to their utmost with government and private 
work already on hand; yet while we have been wait- 
ing for our shipyards to clear their ways, no less 
than six vessels of war, from protected cruisers to bat- 
tleships, have been or are being built for Japan, Russia, 
and Turkey. Thus we fail to see the validity of such 
excuses. 

With this and other opposition in mind, the intro- 
duction of a bill by Senator Joy, of Missouri, providing 
for the construction of twenty-five battleships seems 
a bold step, and its outcome is of extreme importance 
for several reasons. If the construction therein pro- 
vided for is to be completed within five years, our navy 
would at the end of that time be up to the strength 
of what it ought to be to-day. We would be in pos- 
session of about forty-five battleships; but in the 
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meantime Germany, who only a few years ago had a 
very low position in the rank of naval powers and is 
now rapidly overtaking us, will also possess at least 
an equal number of battleships, as provided in a naval 
programme adopted by her some years ago; so that, 
bold as Senator Joy’s bill may appear at first, but 
slight thought will convince one that after all its 
provisions are, if anything, modest and that thirty 
battleships would be none too many. The inadequacy 
of former appropriations since the beginning of the 
new navy is also forcibly shown. And furthermore, 
whether Senator Joy’s bill provides for one or fifty 
battleships, no material benefit wouid result until at 
least three, and possibly five, years after its passage— 
the time required for construction; and in the mean- 
time nations could be created or exterminated, so that 
the passage of such a bill, provided it also includes 
an immediate increase in the personnel of not less than 
14,000 men—whose thorough training would require as 
much time as the construction of their ships—and also 
for supernumerary ships with which to replace those 
drawn out of active service as being obsolete or de- 
teriorated, could not be too readily effected if we are 
to enforce the Monroe Doctrine and impress aggressive 
foreigners with the importance of respecting it 

It is to meet problems such as this, and to give to 
the nation in general a naval education, that the re- 
cently organized Navy League of the United States will 
have a wide fieid for operations. 

CARLOS DE ZAFRa, 

312 West 8ist Street, New York, 

January 22, 1903. 
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A Plea for the ‘** Tripper” System in Hatlroad 
Signaling. 
To the Editor of the Screntiric AMERICAN: 

The terrible disaster which has just occurred at 
Graceland, N. J., presents another strong argument in 
favor of the so-called “tripper’” system in connection 
with railroad signals. In the investigation of the New 
York tunnel accident assertions were made that the 
best and most approved forms of signals were in use. 
Nevertheless, if the tunnel had been provided with 
“trippers” the accident would probably never have oc- 
curred. At Graceland again, the use of a properly 
arranged “tripper’” system would undoubtedly have 
avoided disaster 

Modern automatic and interlocking railway signals 
have been brought to such a state of perfection as to 
make it practically impossible for a wrong signal to be 
given. Much effort and money have been expended in 
the attempt to free the operation of signals from the 
element of human fallibility; but of what avail is this 
effort if the signals are to be disregarded by a human 
engineer? An automatic device which would open the 
train pipe of the air brake if an attempt wtre made 
to run the train past a danger signal would remove 
this most menacing feature. It is a well-established 
principle that safety devices must, as far as possible, 
be automatic and independent of human intervention 
Why this principle has not been more generally ap- 
plied to the stopping of railway trains is a difficult 
question to answer. The patent files are filled with 
devices intended to accomplish this. Many of them 
are entirely practicable. In a few isolated instances 
they are used, and used successfully, but they have 
never met with the general adoption which they de- 
serve. The writer has often tried to ascertain why 
the use of these devices is not more general, but with 
out very satisfactory results. The most logical reply 
has been that it would discourage watchfulness on the 
part of the engineers by leading them to depend too 
much upon automatic appliances. The plan of seal- 
ing the stopping mechanism and imposing a severe 
penalty for breaking the seal would, it seems, dispose 
of this objection. No one would think of such a thing 
as allowing a modern elevator to be dependent entirely 
on.the skill and watchfulness of the operator to pre- 
vent it from going through the top of the house. The 
most carefully pianned automatic devices are provided 
to prevent such occurrences; yet a railroad train, 
traveling at terrific speed, and representing enormous 
energy, is allowed to run without any safeguard be- 
tween itself and disaster beyond the watchfulness of 
one man, who may be taken ill, or suffer from a tem- 
porary mental aberration, or may even die suddenly 
and unnoticed. 

One.of the most dangerous elements in railway 
operation is the tendency of most men to take chances. 
It is to be hoped that railroad management does not 
encourage this tendency by bringing too much pres- 
sure upon engineers to make time. However this may 
be, .the introduction of the “tripper” system would 
make it a physical.impossibility for a train to pass a 
signal set at danger. Trains might make slower time 
if a superfluous regard for signals were thus enforced 
at all times, but it seems as if ample compensation 
would be realized in the greater safety to the traveling 
public. Wincarp P. Gerrisa 

Harvard College Observatory, Cambridge, Mass., 
January 28, 1903. 
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THE COOPER HEWITT LAMP AND STATIC 
CONVERTER. 

interest attaches to the exhibit by Mr 

London, of 

Peter 


Great George 
recent 


invented by Mr 


during his stay in 


Westinghouse, 


the new lamp and converter 


Cooper Hewitt. The lamp was shown in its commercial 


form to Lord Kelvin and a number of other prominent 


men, and the curious “stati¢ converter” was there, for 
the first time, brought before the public. About two 
years ago the Cooper Hewitt lamp was shown as a 


at Columbia 
time in the 


laboratory apparatus at a “Conversazione”’ 


University, and was described at that 
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The lamp in its present form consists of a glass tube 
of any desired shape with a bulb at one end which con- 
tains a smali quantity of mercury All air is exhausted 


which thereupon fills with vapor from 


bulb 
each end of the lamp, the negative electrode in the bulb 


from the tube 


the mercury in the Electrodes are provided at 


of mercury and the positive electrode at the opposite 


end. On passing a direct current through the lamp, the 
vapor which fills the tube is rendered incandescent and 
gives off a steady, blue-white light Owing to the 
resistance at the negative electrode to the initial 


a high voltage to 


great 


flow of current, it is necessary to use 


start the lamp. This is commonly done by passing a 
spark from a “choking” coil through the negative 


electrode, which when once penetrated offers but slight 
resistance to the flow of current. If for any reason the 
current is interrupted, the high resistance is immedi- 


ately resumed and must be broken down again before 
permitting further flow of current 

The light given off by the incandescent vapor is en- 
lacking in red rays, and this has its advantages 
rays are 
However, owing 


tirely 
to the eyes, for, as is generally known, red 
the most injurious to the eyesight 
to this peculiarity of the light, some very extraordinary 
color deceptions are produced. Different shades of red 
reflect only the colors with which they are mixed, as- 
suming colors varying from a dirty brown to a bright 
violet In Mr 
lamps are used, a soft, well-diffused light is produced. 
Laboratory attendants affirm that they prefer to work 
light with daylight, and 
have become so accustomed to the absence of red rays 


Hewitt’s laboratory, where three of these 


under this than ordinary 


that they can, to a large extent, discern the true color 


of any object brought into the room. To the unin- 
itiated, however, the appearance of the room is start- 
ling, indeed One is at once struck with the green 


appearance of all woodwork, and then with the green 
and purple blotched faces of the draftsmen. A ques- 


tion which Mr. Hewitt usually has to answer when 
exhibiting these peculiar color deceptions is, “Why 
don't you put a red globe around your lamp and thus 
get red rays?” This is apparently an easy solution 


of the difficulty until one is reminded that red glass 
change simply suppresses 
all the rays that are not red. Since there are no red 
rays in the Cooper Hewitt lamp, the effect of the red 
off all the light. It has been 


does not light waves, but 


globe would be to cut 
Mr. Hewitt’s aim, 


therefore, to dis 





cover some ma 


terial which 
would act as a 
transformer to 
change some of 
the waves of light 
into red waves. In 


this search he has 


met with consid- 
erable success, 
finding that silk 
dyed in rhodamin 
gives very satis- 
factory results 
the only objec- 
tion being that 


the power of the 


light is somewhat 
reduced on using 
this transformer 


A simpler method 
of rectifying the 
deficieneies of this 
lamp is to blend 
its light with an 
equal power of 
the ordinary elec 
tric light This 
also 
great 


cur- 


combination 
results in 

economy of 
rent because the 
Cooper Hewitt 
lamp is probably 
cheapest 


artificial 


the 


light in 


the world The 
mercury vapor — 
iamp consumes 


one-half watt per 


Mr, George Westinghouse. 
WATCHING A TEST OF THE COOPER HEWITT CONVERTER. 
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candle power as against 314 watts in the incandescent 
lamp. Thus if the two lights are combined in equal 
quantities, the resulting light would require only two 
watts per candle, a saving of 14% watts per candle over 
the ordinary incandescent lamp. On account of 
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THE COOPER HEWITT STATIC CONVERTER. 


its wonderfully low cost, the Cooper Hewitt light should 
be found very useful, without the addition of any 
rectifying light, for illuminating factories, yards, etc., 
where the differentiating of colors is unimportant. An- 
other promising field for the new light is that of photo- 
graphy. Being rich in actinic rays which most affect the 
photographic plate, the mercury vapor lamp is found 
to give excellent results. It has been in commercial 
use for purposes of photography for some months, and 
its practical value has been thoroughly tested. One 
of our illustrations is a reproduction of a photograph 
of Mr. Hewitt and Lord Kelvin taken under this mer- 
cury vapor light. 





Lord Kelvin, Mr, Charles Merz, 


FEBRUARY 7, 1903. 


In the course of his experiments on the mercury 
vapor lamp, Mr. Hewitt discovered his “static conver- 
ter,” to which we have referred in a previous issue. 
This converter, or arrester, as it might more properly 
be called, acts to check the negative waves of an al- 
ternating current, permitting the passage of the waves 
in the positive direction only. The apparatus is sim- 
ilar in every respect to the lamp except that several 
positive electrodes are provided, one for each winding 
of the motor and another for the starting device. The 
lamp is also made spherical, so as to provide a larger 
area for dissipating the heat in the apparatus, and at the 
same time to reduce the distance between the positive 
and negative electrodes, with consequent reduction in 
the waste of current. Our diagrams illustrate the con- 
nections with a Y-wound three-phase circuit. As in 
the case of the lamp, the resistance of the negative elec- 
trode must first be broken down before a current will 
flow. This may be done by connecting the converter 
with a circuit containing a “choking” or “kicking” 
coil, and causing a spark to jump between the elec- 
trode a and the negative electrode e. This breaks 
down the resistance of the latter electrode, and per- 
mits current to flow therein from electrodes b, c, and d. 
No current can flow back into any one of the positive 
electrodes when it becomes negative to the others, be- 


cause its resistance has not been broken down. 
Thus it is that a path is provided for the cur- 
rent in positive direction only, while the circuit 


for the negative flow is open. The extent to which the 
negative electrode resists the flow of current, and the 
amount by which it is reduced while a current is 
passing, will be readily comprehended when we re- 
member that the difference of potential between any 
two of the upper electrodes is at times far greater 
than between them and the electrode e. A two-phase 
or single-phase current could not flow through the 
converter, because in these currents there are periods 
when no positive current is flowing, which would per- 
mit the high resistance at the electrode e to be re- 
sumed, stopping the flow entirely. With a current of 
three or more phases no such negative periods exist, 
and a constant flow is assured. The negative portion 
of the wave may be ignored or, if desired, it may be 
used on another circuit. In either case no power is 
lost. The current as it flows from electrode e is of a 
pulsating character, though flowing in one direction 
only. The circuit is completed to the neutral point 
of the Y-winding. We have illustrated this circuit as 
containing a storage battery, a number of incandescent 
lamps, a direct-current motor, and several arc lamps. 

During the operation of the converter the mercury 
of the negative electrode is in constant motion, due 
to the pulsating character of the current. The mer- 
cury vapor as it rises in the globe is condensed on 
the glass, and trickles down the side of the vessel 
back to the mercury reservoir. In this way the mercury 
which is vaporized is constantly being replaced by the 
condensed metal. It is on account of this action that 


mercury is used instead of some other substance. Mer- 
cury is an ele- 
mentary sub- 
stance, and hav- 
ing scarcely any 
effect on ‘fron, 


which is used for 
the positive elec- 
trodes, forms no 
objection- 
able chemical 
compounds, such 
as might occur 
with some other 
substances. An 
interesting fea- 
ture of Mr. Hew- 
itt’s converter is 
the fact that the 
loss due to a pas- 
sage of current 
through the lamp 
is constant at 14 


volts. Thus with 
a current at 140 
volts there will 
be a 10 per cent 
loss, while at 
1,000 volts the 
loss would be 


only 1.4 per cent. 
From this it fol- 
lows that’ the 
greater the volt- 
age the smaller 
the globe neces- 
sary to dissipate 
the heat _pro- 
duced. 

The advantages 
of this apparatus 
are of the most 
S revolution- 
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ary character. The expensive and bulky rotary convert- 
ers of to-day would be displaced by these simple globes, 
and the operating expenses of our substations would 
be cut down to a very trifling sum. Many other uses 
will at once suggest themselves to our readers, all of 
which would be too numerous to mention 
here. 

Mr. Hewitt has obtained fifteen patents 
covering the principles involved in his sys- 
tem of lighting, and has entered into an agree- 
ment with Mr. George Westinghouse for 
the sale of all his patents to the Cooper 
Hewitt Electric Company. The company has 
control of both the lamp and converter. A 
factory is being installed in New York for 
the manufacture of these lamps and conver- 
ters, and it is expected that the lamps will 
be placed upon the market during the coming 
summer. 
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Natural Gas in England, 
BY WILLIAM EDWARD WARD, 

At a tiny village in Sussex, less than fifty 
miles from London, a field of natural gas has 
been struck which in area and yield promises 
to be greater than any single American field. 

The history of this discovery is a curious 
commentary on English conservatism. More 
than a quarter of a century ago, foul air, in 
a boring sunk by a geological survey, caused 
an explosion; but the hint passed unheeded. 
Six years ago need for water was felt at the 
tiny railroad station of Heathfield, and the company 
sank a well in search of it. A smell of gas was noticed 
as the boring was being sunk, but it was vaguely as- 
cribed to “foul air;” until someone applied a match to 
the borehole, with the result of a burst of flame which 
was with difficulty extinguished. At a depth of 380 
feet the attempt for 
water was abandoned, 
but a heavy pressure of 
gas came from the hole, 


and this has beén con- 
stantly used since by 
the railroad company 
to light the station. 


‘che “marsh gas lamps” 
proved a source of won- 
der to the _ neighbor- 
hood, and about twelve 
months ago local gossip 
attracted American no- 
tice to the _ curiosity. 
As the result of intelli- 
gent investigation, cap- 
ital was interested and 
a company was formed. 


possibilities of the field 
are vast, and the com- 
pany hopes to control 
the supply and furnish 
light and power to the 
whole of and southern England. The 
pany has already sunk one well to a depth of 400 feet, 
and other borings are in progress. At this deptb gas is 
struck at a pressure of 200 pounds to the square inch. 
As the pressure in the borings steadily increases with 
the depth, it is probable that a 
still greater pressure will be ob- 
tainable if necessary, though the 
present one of 200 pounds is suf- 
ficient to carry the gas to any 
large city in England. The Ca- 
pacity of this initial boring is 
estimated at about fifteen million 
cubic feet per day; and ten 
such borings would supply the 
total requirements of London. 
An additional ten would suffice 
for the needs of all the towns on 
the two principal south of Eng- 
land railroads—both of which 
traverse the field. The syndicate 
controlling the field believe that 
the yield of the first well will 
prove an average one, and that 
borings may be increased in- 
definitely. They are looking for- 
ward to a big future. 

The investigation of the gas 
fields by the practical method of 
boring has been. confined to a 
narrow limit; but the geological) > 





THE COOPER HEWITT 
MERCURY VAPOR LAMP. 


central com- 


At present this com- 
pany is busily boring 
day and night, using 
light and power_ sup- 
plied by gas already 
tapped; and in the 
meantime it is reach- 
ing out after options 
and contracts. The 


TESTING APPARATUS OF COOPER HEWITT 


Scientific American 


indications point to a wide productive area. The strata 
in which gas occurs are a series of shale beds known 
locally as Kimmeridge clays, and these underlie a very 
considerable area in East Sussex. The local’ theory 


is that these deep-seated shales are saturated with 
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MR. PETER COOPER HEWITT AND LORD KELVIN. A PHOTOGRAPH 


TAKEN BY THE COOPER HEWITT LAMP. 
liquid petroleum, which passes into gas under the 
pressure-easing advent of a borehole. 

Analysis shows the gas to be singularly free from 
the impurities, such as ammonia and sulphureted 
hydrogen, which are present in some American yields, 
It contains 75.5 per cent of marsh gas, 18 per cent of 
oxygen, 4 per cent of carbon monoxide, and 5.5 per cent 
of higher hydrocarbons. In this the percentage of 
higher hydrocarbons is higher than in American gas; 
with the very practical result that it may be burnt 
without enrichment, for illumination. As it issues from 
the well it gives a light only slightly inferior to the 
riot very high standard adopted by the large London 
gas companies. Used with incandescent mantles it 
gives a light su- 
perior, unit for 
unit, to coal gas 
under the same 
conditions. It 
has been applied to gas engines 
with a saving of almost 50 per 
cent as compared with coal gas, 
and the change is effected with- 
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out any adaptation or even 
w(_) Aw special cleaning of the’ machin- 
ery. 


If the yield of gas in any de- 
gree fulfills the expectations of 
its exploiters, it will soon be 
available for extensive industrial 
application. Already the Eng- 
lishman is beginning to wonder whether natural gas 
pictorial ruin to one of his choicest sylvan 
counties. Sand of a quality adapted for high-grade 
glass-making is found in the district; and the first 
boring pierced a bed of ironstone which in earlier 
and more primitive days was extensively worked in 
the neighborhood. But Sussex is not remarkable for 
its transport facilities, and the ease with which gas 
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DIAGRAM OF CON- 
VERTER CON- 
-NECTIONS. 


spells 


can be carried along a pipe-line, together with the fact 
that factories already exist in other parts of England, 
will probably result in the supply being carried away 
to already established centers of industry. 

The sentimental aspect of the question is sufficiently 
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strong to bear practical result. Instead of dotting the 
ground with storage tanks, the company are sinking 
them underground. A well some 75 feet 
feet in diameter is sunk, and lined with boiler plates 
calculated to withstand a high From the 
tank thus formed a bore-hole descends to the 
gas-yielding strata, and from the top of the 
tank an underground main conducts the gas 
away. More fortunate even than the much 
envied coal lords, the Sussex landowners are 
looking forward to fat 
prises so hidden away that they will not per- 
manently disfigure a single ground, 
nor injure a single head of game. 

+e +e 
Redaction 


deep and 15 


pressure. 


royalties from enter- 


foot of 


of Nitric Acid, 
Tafel describes 


Electrolytic 

In Zeitschr. Anorg. Chem., J 
an investigation of the alterations which nitric 
acid will undergo by electrolysis in the neigh- 
borhood of the kathode, considerable amounts 
of sulphuric or hydrochioric acid being pres 
ent. A reduction kath- 
odes, excepting, for instance, platinum. ‘The 
mean products ef this process are ammonia 
and hydroxylamine, their ratio depending on 
a whole series of and 
high degree, according to the nature of the 
kathode, and hydro 
= chloric acids do not seem to exhibit any 
marked differen +s. The 
hydroxylamine are evolved with pure mercury 


will occur with most 


factors, 


varying to a 


whereas the sulphuric 





largest amounts of 

kathodes, or well amalgamated electrodes, the 
formation of ammonia being almost 
in some cases, so as to obiain a nearly perfect quanti 
tative transformation of nitric acid into hydroxylamine 
sait, whereas, in the case of lead kathodes, the amount 
of the acid transformed 
into hydroxylamine was 
not higher than 40 per 
cent, fur copper 15 per 
cent at the most. The 
rate of this reduction is 
smallest in the case of 
copper electrodes. It is 
next shown that, with 
electrodes giving rise to 
this reduction process, 
hydroxylamine sulphate 
will equally be reduced, 
and versa. From 
these facts it is argued 
that the electrolytic re- 
duction of nitric acid 
to ammonia at copper 
kathodes does not 
through hydroxylamine 
In order to account for 
these phenomena, an hy- 
pothesis analogous’ to 
Chilesotti’s interpretation 
of the effect of the differ- 
ent kathodes on the re- 
duction of nitrobenzol is 
suggested, certain ma- 
terials, as, for instance, 
copper, transforming the 
reduction process leading 
from nitric acid to hydro- 
xylamine, by a chemical 


wholly prevented 








vice 


pass 














action, from its essenti- 
ally electrolytic nature, MERCURY VAPOR LAMPS 
so as to produce ammo- AND STARTING COILS. 


nia directly. These ex- 
periments tend to show the existence of a specifically 
electrolytic reduction effect with a given kathode and 
a, given electrode, this effect being in some cases not 
only quantitatively, but qualita- 
tively, different 
sponding 


from the corre- 
chemical effect. 
—-*e¢ 


Odell of New 
York appointed a commission to 


Last spring Gov 


inquire into the necessity for es 


tablishing a State Electrical 
Laboratory in connection with 
the Union College of Schenec- 


tady. The commission has com- 
pleted its 
mends an appropriation 
000 for buildings 
equipments. The 
to supply information on ques 
tions of 
an official standard for electrical 
measuring instruments 
paratus, together with standards 
for electric buildings 
for the protection of municipali- 


recom- 
of $275,- 
electricai 


report, and 


and 
laboratory is 


electrical science, and 
and ap 


wiring of 


ties and the general public. Such 
a laboratory has been estab 
~ lished in Germany and has 
'g proven a success. 
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COWS KILLED IN THUNDERSTORM. 


Our iilustration shows the result of the pitiable 
accident which overtook a herd of cows during a 
thunderstorm near Plainfield, Ill., last fall It would 


seem that the unfortunate creatures had drifted toward 


a wire fence, when the iightning fell upon a tree 


standing about thirty feet from the fence, causing the 


death of twenty-eight of them As there are no signs 
fence of the direct effect of lightning, 
killed fell 


is well 


whatever on the 
victims 
that 


occasionally re- 


it must be supposed that the cows 


to the so-called return stroke It known 


persons standing near a conductor 


ceive a more or less severe electric shock when the 
lightning strikes some neighboring object This is 
readily explained if we remember that just before the 
lightning occurs, such a conductor must have been 


at a high electric potential, which is suddenly reduced 


enormously by the lightning discharge A person 


standing near such a conductor, and not adequately in 


sulated, participates in this sudden change, and the 


effect is evidently the same as if he received a power- 


ful discharge Fatal this kind have been 


cases ol 


noted fairly frequently, but it is very doubtful if such 


extensive loss of life has ever been recorded before 


as the result of the phenomenon, and we are not sur- 
the oldest settlers of the district assert 
killed 


was lost, and, 


prised to hear 
that 
at a 


they never heard of so many being 


cows 


time Fortunately, no human life 


happily for the owners, the cows were all insured, and 


no difficulty arose about the payment The men who 


removed the hides from the dead cows remarked that 


dark streaks could be seen under the skin 


Our illustration, which is prepared from a_ photo- 
graph sent.us by an inhabitant of Plainfield, gives a 
rather impressive view of the 


scene of the accident soon afte! - 


Scientific, American 


weather, submersible boats or autonomous submarines 
of a large pattern must be employed. Torpedoes car- 
ried by destroyers would only be a feeble weapon 
against submarines, because they could only carry a 
small quantity of explosives, about twenty  kilo- 
grammes, and thus the action of the torpedo would be 
quite limited. A torpedo exploding at a few yards 
distance from the hull of a submarine would prob- 
ably do it no damage. In the course of the French 
maneuvers it was demonstrated that Admiral Makar- 
off’s inventicn, which comprises a microphonic ap- 
paratus, is almost useless. The indications given by it 
were in every case insufficient... It was also proved 
that it is perfectly possible to arrange at the entrance 
to a harbor an instrument indicating changes of posi- 
tion, but it affords little aid to the defense of an an- 
chorage, and absolutely none at all to a vessel at sea. 
ee 
A New Flashing Lighthouse Light Without 
Intervals of Darkness, 
BY THE LONDON CORRESPONDENT OF THE SCIENTIFIC AMERICAN, 
During the recent meeting of the British Association 
at Belfast, a practical demonstration was given of a 
new and ingenious type of lighthouse light, the charac- 
teristic of which is that there are no intervals of dark- 
ness between the flashes. In this contrivance, which 
is the invention of Mr. Wigham, the well-known light- 
house engineer of Dublin, Ireland, the lenses revolve 
at a given speed so proportioned to the diameter of the 
illuminant, and the lenticular apparatus, that the light 
is made to show continually, not as a series of flashes 
and then a period of darkness, but a continuity of 
flashes without intermission or interval of dark- 
ness whatever. 
The 


any 


numerous advantages of such a light to a 





iis occurrence 
ewe 
African 


mving the Klephant, 


The government of the Congo 


Free State has taken steps: to 
slaughter of 
Africa At 


the present rate of extermination 


stop the ruthless 


elephants in Central 
have become 


the elephant will 


an extinct species in the Free 
State 

The foreign 
the New 


an agreement 


in eight or ten years 

correspondent of 
York Times states that 
was recently 
reached between the French Na 
tional Society for the taming of 
the African 


government of the 


elephant, and the 





Free State 


concerning the measures to be 


taken to domesticate young els 


phants. All hope therefore has 


not been abandoned, notwith 


standing numerous fruitless at 


tempts to transform the African ae a Soda 
elephant, like his Asiatic broth 
er, into a precious help to the 
explorer and the colonist 

protection 


The only that the movement for 


of the elephant should have been started so late, when 


pity is 


the race has been almost destroyed 

Felix Fuchs, Vice-Governor of the Congo Free State, 
who is now in Brussels and on the point of returning 
to the Congo, states that the destruction of the African 
elephant was due entirely to the development of the 
trade M 
ment be 


Fuchs now that an agree- 
Great 
hunting 


animals. 


ivory proposes 


reached between Belgium, France, 


Britain and Germany to regulate elephant 


and to encourage the domestication of the 


Such an agreement, says M. Fuchs, would have strong 


chances of being crowned with success Certainly* 
remaining rem- 
nants of the species are to be saved But, once thor- 
the African elephant would, like 
thanks to his strength and 


work of 


there is no time to be lost if the last 


oughly domesticated 

his Indian brother, become 

intelligence, an important auxiliary in the 
colonization 

~ Se ee - — 

Whe 

The French Naval Department has published the re- 

who partici- 


Submarine in Warfare. 


port of the various French commanders 


pated in the submarine boat maneuvers off 
Cherbourg, in which they succinctly explain what func- 
tions the boats can fulfill and their deficiencies. 


their investi- 


recent 


The commanders state, as a result of 
gations and experiences, that it will be possible for 
that a hostile 
Squadron will never be in safety at moorings situated 
submarines That 


yn board ship are of no avail, and artillery fire 


submarines to leave their stations, and 


a 


within the radius of action of 


watches 


is ineffective against this arm The supervision of 
anchorage, either by means of torpedo boats or tor- 
pedo-boat destroyers, is very difficult, and does not 
really render the vessel secure against submarines 
To insure absolute safety to a squadron, it would be 
necessary to protect the entrance to a harbor by elec 

ic wire For attacking in the open sea, or in rough 
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TWENTY-EIGHT COWS KILLED IN A THUNDERSTORM, ILLINOIS. 


mariner are obvious. A fixed light enables the sailor 
to take a bearing from it in a way that is not possible 
under all circumstances with a revolving light, but the 
result is not satisfactory or reliable with an ordinary 
fixed light, unless the beam is as powerful as that 
which proceeds from an annular revolving lens. Here- 
tofore this combination has not been possible to assist 
the mariner. In looking at a revolving light in order 
to take his bearing, the sailor has to watch closely the 
length of time during which, according to the nautical 
instructions, the light should be invisible, and this exact 
time is not always easy to ascertain, especially in hazy 
or rainy weather. Moreover, in observing recurring 
lights, the beam seldom seems to reappear in the exact 
position from which it disappeared, owing to the in- 
sensible wandering of the eye during the time of dark- 
ness, and in thick weather the recurring of the light 
may be altogether invisible. 

The first apparatus which Mr. Wigham devised for 
the provision of a continuous light was one in which 
the illuminant was placed in the focus of four lenses, 
but he has now effected a vast improvement by sur- 
rounding the light with eight lenses. 

When the light of the illuminant falls upon each of 
the eight lenses, and the rate of their rotation is suf- 
ficiently fast, the flashes follow one another with such 
rapidity that the impression on the eye of each flash 
replaces that made by the flash immediately preced- 
ing it with definite distinctness; that is, before the 
impression of the first beam leaves the eye, the second 
flash without any diminution of power takes its place, 
and thus the flashes are made continuous, and the 
light is shown without any interval of darkness. The 
substituting of one image for the other causes perfectly 
distinct pulsations, and yet involves no perceptible 
interval of darkness between the flashes. 

It is an incontrovertible fact that the more lights 
are rendered more distinguishable from one another, 
the better it is for navigation purposes, owing to the 
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abundance of different lights visible to the mariner, 
such as lightships, beacon lights, guiding lights to 
harbors, and so forth. It is imperative that lights of 
a characteristic appearance should be placed in im- 
portant positions, so that at a glance they may be seen, 
and their character and position immediately and easily 
determined, without incurring any risk of error. 

The new Wigham light amply fulfills this condition. 
lt is entirely different from all other lights, being 
neither a fixed nor a revolving, nor an intermittent, 
nor an occulting light. As a matter of fact, it is in 
reality a combination of all these systems, possessing 
an illuminating power equal to the most powerful, but 
of so distinctive an appearance as to be at once recog- 
nizable from every other light. 

Although while in one respect the flashes of the 
Wigham light are of the nature of lightning flashes, 
being very rapid and very powerful, yet the apparatus 
that is used is not of such dimensions as to produce 
flashes equal in intensity to those from great “feu 
eclair” lighthouses, such as, for example, Havre and 
Ushant; but if this light were used in a lighthouse as 
important as either of the above, it would doubtless be 
in triform or quadriform, and the power of the light, 
thus increased threefold or fourfold, would fully equal 
that due to the action of the larger and more powerful 
refracting lenses of the “feu eclair;" and while the 
light would have three or four times the power of an 
ordinary revolving light, it would have the salient 
advantage over the “feu eclair,” or any other system 
of revolving lights, that it would have no period of 
darkness, but would shine continually and always pre- 
sent the same appearance to the eye of the mariner, 
enabling him to take his bearings with great ease and 
certainty. 

In connection with the me- 
chanical revolution of the light, 
this action of the lenses is not 
assisted by being placed on rol- 
lers and race plates, as is the 
case in ordinary’ revolving 
lights. The friction of such an 
arrangement would be prohibi- 
tory to sufficient rapidity of 
revolution. Instead, the lenses 
are mounted on a framing con- 
centrated on a pivot and so bal- 
anced on the framing as to be 
almost entirely free from fric- 
tion. In the case of triform and 
quadriform arrangements, the 
weight of the apparatus is con- 
siderable, and to obtain efficient 
working it would probably be 
necessary to float the whole ap- 
paratus in a mercury cup, so as 
to reduce the friction to a mini- 
mum, as is done in the French 
“feu eclair” light. The friction 
being so small, very little power 
is required to revolve the lenti- 
cular apparatus. Its revolution 
can be effected by a small gas or 
oil engine, by an electric motor if more convenient, 
or the weights and clockworks ordinarily used in light- 
houses. 

An important consideration in all lighthouse lights 
is cost: but no such consideration is necessary in 
connection with the Wigham light, since the expense 
of this light is no greater than that of any other first- 
class light with revolving annular lenses, and is much 
less than the “feu eclair” system, which requires for 
its exhibition specially constructed optical apparatus 
of a very expensive description. Nor does the question 
of the cost of the illuminant arise, for any known 
illuminant may be used, the peculiarity of the appear- 
ance of the flashes being due not to the nature of the 
illuminant, but to the design of the lenticular apparatus 
and the manner in which it is applied. 
— Sore - 

Steel Furniture for Warships. 

The new cruiser “Baltimore” will be the first warship 
to be fitted with steel furniture. Naval Constructor 
Capps and his assistant Constructor Nutting have found 
that all the essential furniture of a man-of-war can be 
made of steel. The reason for the use of steel furniture 
is to be found in the fact that serious damage was done 
during the war with Spain by the furniture on the 
ships taking fire. 
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Some experiments made by H. Schoentjés, of 
Ghent, with double glazing for windows, which is 
sometimes adopted with a view to reduce loss of heat, 
show that there is a certain distance of separation 
between the glasses at which the heat lost is a mini- 
mum. The glass used in his experiments was 2 milli- 
meters (.079 inch) thick, and the loss was least when 
the distance between the opposing sheets was some- 
where between 67 millimeters and 117 millimeters 
(2.64 inches to 4.61 inches). With double walls at 
the best distance apart the rate of loss as compared 
with single walls was about, halved. 
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of lightning arrester recently patented by Mr. Julio 
E. Cordovez, of Panama, Colombia, It belongs to that 
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large quantities of bread to be quickly and easily cut 
into slices of a uniform size. The device is provided 
with a clip on its base by means of which it may be 
readily clamped to a table-top or the like. The slicing 
blades are held in the frame mounted to swing ver- 
tically over the base. The blades at one end pass 
through slots in the lower crosspiece of the frame, 
being held there by a rod passing through their pro- 
jecting ends. At their opposite ends the blades are 
fastened to threaded stems, which pass through the 
upper crosspiece of the frame and are adjusted and 
firmly secured by thumb nuts. On the rear of the 
frame are two slotted arms through 
which two posts extending from the 











base project. On these posts, and 
bearing down on the arms, are spiral 
springs which may be regulated to 
the proper tension by turning the 
adjusting nuts. Near the forward 
end of the base are upwardly extend- 
ing guide fingers between which the 
cutting blades pass, and on the base 
in alignment with the guide fingers 
are strips which are spaced 
and on which the loaf to be sliced is 
supported. To hold the bread from 
movement while slicing, pins are em- 
ployed which extend upward from 
certain of the strips and enter the 








loaf. In operation, after raising the 

ie Et See : frame with the blades, a loaf is 

asec oN placed in the machine against a 

; stop plate and then the frame is 
IMPROVED LIGHTNING ARRESTER. moved downward to cut the slices. 


type in which @ magnet, when energized by an ab- 
normal flow of current, will attract an armature and 
produce a ground connection, whereby the flow of 
lightning or of any undesirable charge of electricity is 
directed to the earth. 

The construction of the device is as follows: Mounted 
upon a base of hard rubber, or ebonite, is a plate prefer- 
ably of porcelain. A dome of porcelain covers the de- 
vice and is screwed down over this base plate. The 
lightning arrester is introduced into the line by con- 
nection to the binding screws at each side. One of 
these binding screws is connected to the actuating 
magnet, and from the magnet a wire leads to a metallic 
post. The line circuit is completed through the screw 
which holds this post to the base plate and a wire con- 
necting this screw with the binding screw on the 
right as illustrated. Secured to the top of the metal 
post is one end of a spring, which supports at its op- 
posite end the armature of the magnet. Side play of 
this spring is prevented by beads on the post, and the 
top of the post is also provided with a channel or 
groove, so that by turning the securing screw the spring 
is pressed slightly into the channel, thus raising the 
armature. In this manner the spring can be so ad- 
justed as to hold the armature up against the attraction 
of the magnet under a normal flow of current. If now 
a lightning charge strikes either of the line wires, or 
any atmospheric electrical disturbance causes an in- 
crease of potential in the line, the magnet will be 
sufficiently energized to draw down the armature into 
engagement with a headless screw in the magnet core. 
This makes connection through a third binding post 
to the ground. Further adjustment of the device may 
be had by turning the headless screw, and securing the 
same by means of a locking disk as shown. 
————-—>+-2 + ——— 


A NEW SLICER. 





A device of simple construction has recently been in- 
vented by Mr. G. L.- Leachman, of New Cumberland, 
W. Va., whereby a number of slices of bread or cake 
be cut at 
useful 


operation. This will be found 
in large restaurants, permitting 


may one 


particularly 

















BREAD CUTTER, 


During this movement the slots in 
the arms of the frame permit a slight longitudinal 
movement of the blades through the bread, and the 
springs on the rear posts have a tendency to force the 
rear ends of the blades downward. The spaces between 
the strips on the base permit the blades to pass ef- 
fectually through the loaf. 
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A NEW PATTERN FOR OVERALLS. 
A patent has just been granted to Mr. Eugene A. Hol- 
ston, of Duluth, Minn., fora new form of overalls which 
can be quickly applied, allow perfect ease of movement 





A NEW DESIGN IN OVERALLS. 


to the wearer, and prevent crumpling of trousers over 
which this improved garment is worn. The garment, 
as illustrated, covers completely the front of the body 
and legs. It is held in place by portions passing over 
the shoulders and by flaps attached which extend 
around the back of the trunk and legs of the wearer. 
The garment is snug fitting over the trunk, but fits 
loosely over the legs. Owing to the fact that the rear 
portions of the knees and hips are not covered, perfect 
freedom of movement is allowed at these points, and 
since the garment fits loosely over the lower portions 
it allows the trousers beneath to hang properly and 
does not crumple or gather them in bunches. The 
readiness with which this improved overall can be 
slipped on over the ordinary trousers and buttoned in 
place is a feature which should appeal to all work- 
men. 





ODDITIES IN INVENTIONS 

CONVERTIBLE WINDOW-SHADE AND AWNING.—A recent 
patent describes an improved arrangement of window- 
shades whereby the shade may be easily converted into 
an awning or be made to serve as a substitute for 
shutters to the windows. The shade, which is made 
of any translucent flexible material capable of with- 
standing the elements, is secured to a spring-roller of 
ordinary type, journaled under a cover to the upper 
outside of the window-frame. Operating cords are se- 
cured to the lower end of the shade and pass over a 
projecting awning-frame, thence under a rod at the 
bottom of the window to the lower winding roll. This 


‘down as iliustrated to serve as an awning. 


apart © 
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roll may be operated, through the medium of a pair 
of miter gears and crank, from the 
building. By this means the shade 


interior of the 
may be drawn 
The oper- 


ating crank, it will be observed, is hinged so that it 

















CONVERTIBLE WINDOW-SHADE AND AWNING. 


may be folded back to engage a catch and thus hold 


the curtain in position against the tension of the 
spring roller. By drawing the shade down to its 
limit the room will be shaded and sheltered from 


At the same time an ample suf- 
ficiency of light through the 
material, and a generous supply of air will be'admitted 
through the each the 
This arrangement also serves to prevent frost from ac 
night It will be 


outside observation. 


will pass translucent 


openings at side of curtain. 


cumulating on the window-glass at 
adjusted to 
the 


the awning-frame may be 
folded flat 


observed that 


various positions, or may be against 


window-frame. 


Device FOR WARMING 
Bripte Birs.—In cold 
weather the bits of brid- 


les hung up in a stable 


often become so cold as 


to torture and seriously 
injure the 
these cold bits are placed 
in their mouths. We show 
here a very simple device 
for warming the bits. It 
consists of a 
adapted to fit over the top 
of an ordinary barn lan- 


horses when 


cap piece 


tern. This cap is pro- 
vided with two curved 
guards, which serve to 


engage the bits and 
vent them from slipping 
off. Our illustration 
shows a bridle 
its bit to the 
and being warmed by the 
heat of a 
Grooves are provided in 

the top of the cap piece 3 aad | 
for receiving the 
and two bridle bits may 


pre- 


hung by 


cap piece 


lantern. 





bits, 


DEVICE FOR WARMING 
BRIDLE BITS. 


be warmed at the same 
time without interfering with each other 
Sarety Asu-ran.—One of the most irksome duties 


connected with a range is the removal of ashes. There 
the danger of spilling some of the 
the 
the stove, and raising a cloud of dust; 


is always ashes 


while endeavoring to lift inaccessible pan out of 
nor shouitl we 


ignore the danger of dropping live coals or sperks on 





SAFETY ASH-PAN, 
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the floor and thereby causing a fire The operation 


would be great'y facilitated by the employment of a 


safety pan, such as that trated, into which the 
stove ash-pan may ix lrawn to a@& more accessibic 
position, and then ea y removed rhis safety pan 
ovided with foiding Z <4 hat it may be prop 

ery pported when in use, and at other times folded 
as rig to o | i mum space rhe legs 
‘ ‘ werved, are pivoted wether at their 
ents ar t man at their upper ends but the 
forward per é ‘ stable toward and from 
the ear . D ed to a bar sliding 
" eway \ y ed wil h may 

2 8 ned p to se ‘ an desired posi 
tio The height of the pan fro he floor can thus be 
reg ated a nicet The lower ends of the adjust 
‘ £8 are provide wit! gs prevent the exgs 

[ mn reaching and pass he enter, which would 
them and render mpossible to adjust the legs 


by means Of A Slide 
Oa _ 
taited States Patents tun 1902. 


he annual report [M t Aller ( niss 
Pa t. for the cak ar year ending December 
2 has been forwarde Congress It appears that 
se the owe ‘ — 3 ts statements embrace 
‘ “ e 48,220 a; 4 s I patents fled in the 


Patent Office, 1.170 applications for design patents, lol 











ay A ns for 4 asue [ ate = 602 ADI a 
ons for registration of ace marks a 1121 a | 
ations for registration of abels On these apt a 

u there were 27 6 patents n 2 

signs; 110 patents reissued, 2,006 marks register 

ed, 7 and 158 : The numix f patents 

hat was 23,331 rhe number of allowed a 

plications awaiting the myment of the final fees wae 

84. The number that were forfeited by non-pay 
ment of fees was 4,471 The total expenditures of the 
office were $1,393,345.54 rhe excess of receipts over 
expenditures was $159.51 4 and the total balance 
to the credit of the Patent Office in the treasury of the 
lnited States was $5.488.984.61 

More patents were issued to tixens of the Distri 





of Columbia in proportion to population than 
other State or Territory in the United States, the 
ratio here being | to every O80 of the population 

The Patent Office issued 27,886 patents during the 
year 1902, the largest annual issue in its entire his 
tory 

rhe number of mechanical patents issued during 
the year 1902 is 27,136, exceeding by 1,578 the issue 
of such patents for the preceding year, which was 


I 


then the largest number issued by this office in any 


this business it should be 





In the work of handlis 
noticed that the class of mechanical patents, which 


in numbers during the last 


7 


has increased sa 
year, comprises those cases which involve the largest 
amount of work in their consideration rhe increase 
of work indicated by the figures given has been met 
in some degree by the increase in the number of ex 
aminers which was provided in the appropriation bill 
for the year 1902-03 

The work of classification of patents has progressed 
satisfactorily during the past year, and the results 
of this valuable system are now available to facilitat 


the examination of the question of novelty of inven 





FEBRUARY 7, 1903. 


Scientific American 


The duties of the assignment division of this office 


have gone far enough to say positively that they have 


are to record assignments of patents and inventions discovered a formula by which the strength of all 


and to furnish manuscript copies of records of the paper can be increased four or five times by the addi- 


office when required During the year 1902, 24,091 tion of some chemicals while the paper stock is in the 


deeds were received for. record, of which 22,833 were course of manipulation 
. 

recorded. Copies of records were also made, which in- an 
Bega os The manufacture of lightning rods has declined to 
luded 16,576,150 words. The number of deeds received ‘ , } 
: such an extent that the business has almost been lost 

was 1,102 in excess of the number for the preceding ia oe 7 . ; 
sight of rhere appears t no mention of it in the 

year, and the number of words written in furnishing : A +) " 7 

census reports vere being no reports of any output 


opies of records was 2,056,110 more than for the pre . 
of this « 





le by any electrical manufactory 


eding year These figures serve to indicate the rapid 





of electrical engineers announces 


rrowth of this portion of the work of this office > 
-_ ‘ . ‘ : waighe the design of lightning rods as a part of their business 


During the last year Section 4883 of the Revised i eet reiemted ta % 


Lig ning stre S are epor o be more rare, espe 
Statutes was nded by act rf Congress. approved 
Mutes was amended by act of Congress, appr cially in the cities where there are such an abundance 
i 1} 1902. ¢t -c re king it no longer neces : 
Ages Eh, Sous, See Caeege wating K Be lager mt of electrical wires which serve to protect the surround 


sary that patents should be signed by the Assfstant a — 

ing properties 
Secretary of the Interior. + - as 
pie ‘ce es Miss Ida May Fuller has brought suit for infringe 


Another Patent Dedicated to the Public. ment against Messrs. Gilmore & Thompson, of the 


¢ New York Academy of Music, and Frank McKee, man 


, 

















example of Col. J. J. Astor, who, it 

bered ecently presented his sine ager of the “Ninety and Nine” Comp which filled a 
—_ er a onus ‘ date at that house recently rhe alleged infringement 
~ - \ . Brig-Gen. W consisted of the use of a device by which the flames 
Cr © e R . ‘ — ‘ cally imitated by the use of widths of 
Denartmes , Stes be . P o the y the a m of a rotary fan, the illusion 
Commissioner of Patents, his . ol f certair tened by the colored rays from a limelight 
provements = ire-w suns. Gen. Crozier has thr ng scenes of this performance is the 
aken this step . 2 — = who dex 2 engine through the leaping flames, going 

Pu rthe prov _ . ay AY ypor to t of some fire-stricken pioneers 
et se his vention as the basis of their work Mention has been made here before of the process in- 
n his le he says that , vented by the artist J. F. Raffaelli, now in Paris, who 
A fea e « ‘ . ol sists ix he n r has devised a means of s lifving colors so that su 
so locking vet) parts of the gun tha hev perior effects © Se red without the use of the 
‘ separate ‘ 2 al dire ! nder tl palette and brusl It is also stated that the new 
. » of » Seon which the gz es ected method has the advantage of rapidity An exhibition 
’ , same rupting in a very slight degree or seventy-twe werks of various character done by 
t he ontir ’ he wir. nvelop twenty lifferent artists, was held recently at the Du 
>-e-< - rand-Ruel gallery in Paris and attracted a great deal 
Brief Netes Concerning Patents, of attention, not only because of the novel method 
Mrs. Sarah Wood Clarke, of New York, is the inven by which they were made but because of the excellence 

of a device which ie said to greatly increase and im of the results attained 

prove the sound of the piano. There was recently given. A hollow axle for railroad cars is being made by 
a demonstration of the improvement at one of the lead the Howard Axle Company, of West Homestead, Pa,, 
ing hotel ballrooms of New York rhe device is a shell which concern is controlled by the Carnegie Company. 
shaped construction placed inside the lid of a grand For the purpose of fully determining the value of this 


plano, and when this is opened as usual for a per innovation, the axles are being fitted to one of the 


formance the shell acts as an auxiliary sounding board pressed steel cars of the latest design. which after six 
mproving the tone of the instrument and increasing months of service will be examined and compared with 


s volume 


another car, fitted with the solid axle, which has been 
4. A. Phipps, who is the inventor of a self-heating in the same service The axle is made under the Mer- 


branding iron, has just returned to his home in Den cader patent and the advantages claimed for it are less 


ver, Col., after a trip through all the principal coun weight, lower cost, and greater service, The manufac 
tries of Europe in the interests of his invention. Al ture of the hollow axle is a much simpler operation 
though this method of branding was introduced only * than that of the solid axle 

a short time ago, it is now being widely adopted A new steam yacht in New York waters is the 
through the West The device consists of a copper “Revolution,” which was built at the works of the 


brand on the end of a steel tube. The latter acts as a Charles L. Seabury Company, at Morris Heights. to 


reservoir for gasoline, which is turned into gas and demonstrate the adaptability of steam turbines to com- 


burned inside the branding metal, which is thereby kept mercial marine purposes. The engines are the design 


hot constantly The self-heating branding iron is now of Charles C. Curtis, and the boat is 178 feet over all. 
patented in fourteen countries 16% feet beam and 7 feet draught While the boat 

A paper improvement is announced from Chicago, was not built for speed, she has shown herself to be 
by which the strength of the paper is greatly increased one of the fastest crafts in the waters around New 
his process was worked out by Dr. John Weisner and York. The “Arrow” of Charles R. Flint, which has a 
Adolph Gehrman, both of the Columbian Laboratory reputed speed of 39 knots an hour, barely beat her 
The latter was until recently the City Chemist con in a three hours’ run, and the turbine boat pulled all 
nected with the Health Department The process is around the Monmouth.” which is said to be the 


not ready to be announced, but Dr. Weisner says they “Arrow’s” second. . 





























tions 
RECENTLY PATENTED INVENTIONS. PASSAGD OF STEAM OR WATDR I M.jing of a waiter in case of breakage of the | tent lost In the present invention these de 
pen, No. 76 Adelaide Road, London, England hoisting cable When the weight of the dumb-| fects are avoided 
Electrical Inventio Chis contrivance has for its obje provide | waiter is thrown upon the free end of the MUI — : - 
| —~ PICOLOR-PRINTING I I NEBEN, 
VISIRLE-SIGNAI rELEGRAPH W \ in connection w eam-boller, steam-trap,| lever, the end is moved upward, thereby con . - 
2 Kast Orange, N. J rhe present invention re 
Fanenens. Welleville, N. ¥ In this ina < other am mtainer valve perating | pressing a spring With the lever in this . : 
. ; ( to multicolor-printing by engravings or 
telegraph the object of he inven n ’' means whereby to iuse a valve ontrolling | position, whether the waiter is raised or low Fi . , 
! } ! nd slr r chat , 1. tl otherwise It provides the face of a metallic 
orm letters of the alphabet and simila he passage or escape of steam or water t . . . r is usually co Sse f : 
fort aly | neh vol the passag ul team or water ) - ered, the spring | isually mpressed I plate with projections, and forms thereon by 
acters by simultaneously flashing a pluralit uton call operates or the urpose oweve » hoist cable breaks » elas a 
acte mulian ' A I automatical ! ited f ! purposes > however, the hoisting-ca reaks, the ela a photographic-printing process any design 
of lights bitrarily selected from different clus , » dieartie at directly the act ‘ elt , . » asserts itael om femes* : : : eo 
— yn cote tga” } regulating <tr nas " me action of} ticity of the spring assert itself, the levy or transfer print or drawing of the object to 
ers for the purpo ' hara I feed pump or Injector ilso for permitting} long or free end is instantly thrown down, |}. treated in color ind stains the print to 
reart ee Iphia be he main features e escape o ‘ fro ste ‘ or ? t evoluble rolle rage » leve ore . ae 
al irranged alpha nain i th scape f water from a steam-trap, or for]|and a ftevoluble roller engages the lever, ther render it vistble, then forms non-printing por 
if re appar tis 0 a witchhboard pro lhe it the sange of steat ( t stle ) -ssing shoe t ce ac i . P P 
parat . sling , : allowing tl = im to a whistle} by pressing the shoe Into contact with the} tions in the plate by cutting out such portions, 
vided with switches for operating n electrh +} ean f hich or lo ater als stationar hl 1s locking the waite ‘ : * i apes 
Aig ~ * = 7 i ayo ae See ee locking the walter upon and also forms graduated and solid printing 
ont a "ee a igh rrefera nine | + setion of ne ' device sing . able “ - 
irrent and a -serl f r I iin e actlor rating device being | the cable portions on the plate, by burnishing the por 
in nmunmle t ‘ In dist ‘ ner hi e 4 Or] t of res , 
1 rumber ‘ anged tir t 1 ' dey ler t lif t Ir juality f pr MACHINE FOR MAKING PIPE-MOLDS Aaa 
luster being made up of 5 f different u t ished vy in the device, according ' . . y ’ 
ah o aad ae - - IncHam, J. Povtson, and J. W. Moonrt SILVER BROMID GELATIN AND PRO- 
; = at tele rhe i nents de-| CESS OF MAKING SAME.—A. Corenzt, Bin 
ELECTRIC MOTOR OR GPNERATOR.—J. | 0 om erature of steam the | veloped by this invention relate to a ~ 
: ' ' team-container with which s gen-on-the-Rhine, Germany In this process 
4 1 j s | ik " Penn l s ele pre ew ea suse . hine ‘ makir pipe olds o plastk ma 1 +) ' ' P 
it ! nne 1, whatever that pressure ' . a the difficulties in making a sensitive silver 
ce belongs | he as mble of may be connectec i ni ort st is 1d combine a suitable EP : ‘ 
sl devi ne 8 i ' . terial ich nd mbin with a suitab bromid gelatin which does not cloud are avoid 
elthe M tor « ener wv, and the hi may %e : 8 ubstance: anc nvolves orth : aa 
ith is 0 ! I ifor, an i 1ndhesive su i und it in V 1 verti ed, and a product always without failure is 
‘ ‘ or hi mhiect he yroductio ‘ t all sposec flas att i f } . P 2 P > en 
ween we ; xine we prede “an ots ally disposed nak = = oo — . ~ obtained in an easily-washable form rhe 
me ] orm t netic ‘ ao the the wer ‘ sti m= arr mee ork »f “ e o ‘ 
ome and uni ! ig i fleld ‘ at t " hanical Devices. r ot im] 1 in W ween them product possesses gan even degree of sensi- 
mratus 1 b hroughl efficient |! “ithe he particular improvement within the ‘ope see Ww 
avatus wil q rt y "i nt In either FARRIERY-MACHINI e , ee I ir uM imy nen uu le scop tiveness and ell desirable qualities The gela 
its capacith r pplication is a di ns : of this invention, Is the manner of feeding the P , 
M Gallatin M Ihe | nary object of this ial ey ea t ne tin Is manufactured by subjecting a solution 
ixion of ane ‘Tr one eviously filed b t naterial and of driving the stamps . . 
: —_ S another ” aerate ed ’ farriery mac ne he | vision of means =a ——_ - - ny of the emulson in a hot state to the action of 
riteat y which el plain-toed shoe or a elip = a" leohol. It is then permitted to ripen, then to 
ELECTRIC CUT-OUT (. Waoner, Brook oed shoe may be produced in an easy and Technological Advances, cool by agitation so that the gelatin precipi 
lyn, N. ¥ This Invention bears on improve) quick mannet It answe be demand among CONCENTRATED HOPPED WORT AND | tates as a fine-grained sandy powder, which is 
ments In electric cu ts particularly adapted | py prie for a simplk ror nd compact] pRocEss OF PRODUCING SAMI 7 , | finally separated and washed 
for wee In connection with the wiring of elec machin which wi hold a se r Mule) trorson 54 Church Road Acton, Londor PROCESS OF SOLIDIFYING VOLATILE 
tric lamps; and th 5 Scere & '€) shoe in a po mvenien vorkman | mngiand. In this process the inventor sect HYDROCARBONS AND ALCOHOL AND 
t wil ie a f ’ esl om ” co re tle ‘ ' rt f ' " ‘oo . . * ‘ 
of simple construs nm designed 1 ~ Bin nishing up y portion t horseshoe, | the production of a hopped wort from which| PRODUCTS THEREO! A. Hl. CRONEMBEYER, 
ith ' port tube or ast « . a ‘ . " : oa = : 
witl a lamp-supporting indard, | either the plain-toed shoe o h having &/ peer, either alcoholic or non-alcoholic, may b New York, N. Y The aim of this invention 
through which the wire _ and arranged | ¢o¢ clip, and also to finish an outwardly stand made by the mere addition of veast and wate is to offer new means of solidifying inflamma 
to have a rotary movement in one direction ing calk at the toe of the shoe, as wel! as th or of water alone. as the case may be In the e hydrocarbons in order to obtain a congealed 
( »« re ! wr « . . s , ' ‘ 
to cut the current in « oe hee! ordinary brewing process, at times the bit oduct which when ignited will burn without 
SAFETY APPLIANCE FOR DUMB-WAI' ter of the hop ts unfavorably affected, objec melting the body of the product and without 
Eagineecring’ improvements, ERS.—H. Dononon, New York, N. Y. The pur-|tionable resinous matters are extracted, and| danger of explosion The process In question 
APPARATUS FOR CONTROLLING THE | pose of this invention is to prevent the fall-|the volatile aroma of the hops to a great ex-|1s chiefly applicable to the solidification of 
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nsists t iding sod hydrate ised in connection with the pot, which heart om se 
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i t * . and London: Macmillan Company.) wili find inquiries for certain classes of articles 
t x S sed with | manner that the rocking of the scows by action 1902 Pp. xiii, 193 Price 80 cents |}numbered in conseoutive order. If you ‘manu- 
902. . . . . , » > : 
of waves will net have any harmful influence : | facture these goods write us at once and we will 
m the proper equilibrium of the pot rhe The experiments are selected and the di-| 82d you the name and address of the party desir- 
proj ! ; ; 2 lad ing the mformation. Im every case It is Beces- 
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\ , MI \ side of the heart, and a pocket | Ment of some of the fundamental principles of | ——— — 
‘ each ink the pockets and the science, together with a view of the kind Marine Iron Works. Chicago. Catalogue free 
: . | 
. » . . . 
28 x dire fish through the heart | thinking and experime atation by means of/ jueuiry Ne, 374S8.—For manufacturers of novel 
i e Ry inclining the bettem et) Which the facts and principles of physics have | ties tor the mail order business 
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- Vy pot and supperts wil) | Precision In observation, thought, and expres. | 
: : “ Ineuiry N 749...For makers of dock bulide 
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waded thr ‘ RZ | encyclopedias which make any pretense at scien. | “A rwe KB. Geo. & Comatook, Mechantosbung, Me 
! i ™® ke nh the au Anner 
. 1 th \ wer discussion are antiquated A new eheyelo Teeuiry Ne, SPSS, Por makers of water elevators 
, t " 7 . . 
3s \ \ i) lrawt \ ould therefore be particularly strong in for terigating purpowea, With steam power 
“ : al NY a . ; 
\ i \ AN ment of scientific subjects for ih Machinery designed and constructed Gear cutting, 
M ta . - erste robes sclenee, both pure and applied, the world has | The Garvin Machine Oo.,1 Variok, oon, Spring Rta, N.Y 
. ‘ onsion of he chain 
made its greatest strides within the last quar 
t suses, the device to be raised . yer ae 24 e cog | Tnautry Ne. S748. Por information as to alr 
\ ; | ter of a century We have, therefore, con-| compressing machinery 
\ ’ Imibeds thre eeth 
d ven fined our attention to an examination of thore | 
At . P ) he pocke The harder th cm , ’ , hic , . | Por SAL8.- Broaehing or drawing press at a bargain 
' re tt ly willl e teat) portions of the x volumes Which ie * Pratt & Whithey make, Samuel Hall's Sons, 2 Welt 
; “ "e agp oe Et e oa fore us which deal more particularly with | 1th Street, New York 
x . clener If the article on chemistry te to be “ 
' : Tnauiry e. 3740. —Por a pipe cutter and threader 
Ww COOLE! ‘ ' N pe ate - j considered a fair example of what this new for cutting and threading from \y inch to @ Inehes 
) \ r AIRT AND WAIST HOLDER M. Dis-| work has to offer us, it cannot be dented that} 
{ ' le in the brew provided | TEEMAN, New York, N. ¥ This patent refers | iy supplies much that Is wanting in other ency- | Manefacturers of patent articies, Giles, camper 
' ntlor I bod 1 novel a skirt and waist holder for women’s gar-| clopedias In ‘the twenty-one pages com | tools, light machinery, Quadriga Manufacturing Com 
ments ind one object the inventor has in view . 1 pany, 18 South Canal Street, Chicago, 
{ ior \ " it prising the article in question} there 
' . aie on @ © , . is the provision of a simple and cheap article | wi) be found a very systematic pre Inquiry Ne. 3761.—For makers of long and short 
which ts adapted to hold 1 lower portion : distance telephones, 
. rave the } { he wort sentation of the subject both from its philo : , 
+) 1, saggie=: : — thy of a dress-waist from pulling up and away sophical, as well as from ite more practical — ae oe New — 
0” wm ¢ an-eki ' , » pre “ rade mediums a specialty wer nown rates e 
{ } P in nting room, | 'To™ tt Ire kirt and, further, the provision standpoint Probably a discussion of radio-| ». ’ ew ' e ~ ' . Helted 
of an article which may be drawn and held . | Serences OrFERPERSERSD GENER 
ind = dispenstit wi I ity f the active compounds is to be Included tn the} i « 
tightly over the abdomen to secure the appear. |, , : : | Inquiry No. 3762.—For makers of a machine for 
hope jack whict l l ofore been . : article on physics; for in no other way can | striping marbles 
! ince or effect known as a “straight front,” and ‘ 7 Jr re 
used nal objec to provide means associated with we agnount Sor thew omission here, Not the Crude ol! burners for heating and cooking, imple, 
DRY-COMPOUND  FIRE-EXTINGUISHING | yy le for holdl t kirt : ; ne least commendable feature of the International | efficient and cheap, Fully guaranteed, ©, F. Jenkins 
" ~ . we arth oO ole yg . . . ace . < 
arte ge gy | ge ee H oN articn ' ae BK in rab piace | Eneyclopedia’s method of discussing scientific | Co., 1103 Harvard Street, Washington, D. C. 
I a ‘ . ind against any tendency to drop at the rear . . . 7 . | 
\ r ibe or receptacle | 1eted | portion . subjects Is the annexation of an excellent bib | quiry No. 3763.—Fur machinery for making 
oe ' tes : liography to each important article The r folding boxes 

j wi if ! > _ . . s . pe P 

' " . ‘ TAILPIECE AND BRIDGHD POR ZITHERS. | list of books on chemistry, for example, con-| The largest manufacturer in the world of merry-ao 
1 i” ‘ ing iu x e . 
, : ' : I’. Reinnal Jersey City, N. J The pur-|tains what may well be considered leading | rounds, shooting galleries and hand organs, For pric 
! ‘ 0 lire ut Ww i } " , . 
7 ) } i pose of the inventor is to so construct a tail-| works by leading authors. The mathematical | #94 terms write to ©. W. Parker, Abilene, Kan. 
1 ine it ! wit ! ! ‘ ‘ . " 
, , : Hin iece for zithers and like musical instruments} portions of the Encyclopedia seem exceptionally Inquiry Neo, 3764.—For manufacturers of sice! 
rom tub in conf r vit i « ising | > ‘ 
, . : + , ge that the bridge may be combined with the tall } complete As examples we may mention the | hame stamps 
‘ em ~ : ie piece, and, further, to provide the tailpiece | discussion of the differential and integral cal The celebrated “ Horneby-Akroyé” Patent Safety Oil 
. juan OF wo _ tere on " with tongues adapted to receive the loops of|culus and of co-ordinates. The treatment of | *®#ine 's built by the De La Vergne Refrigerating Ma- 
ing t rreater generation of e-extipguish en ehine Compan Foot of East 138th Street, New York. 
gtce , he strings, which tongues are in the same/ analytical geometry and conic sections, al d ‘ 
ing gas plane with the surface from which they are| though fairly adequate, might have been some Vv Jnqntey He. he “wd SEAS 40 gem 
. : ; . : ) ’ ; veyors of every description 
SPRINKLER-HEAD,—J. K. 8. Ray and W, | struck out, the material around the tongues} what fuller An examination of the articles | WATER POWER FOR S8ALE.—Reliable 100 } 
D. McNet Whitmire, 8. ¢ [ ention | being pressed inward in conical form rhus | on engineering subjects shows that the edil- | a . Peeters Me: are 
am ‘ : : . ' a , : t * 5 , . | power located in State of New York. Owner would 
( t é g . e ‘ t st ys whe laced 1 . P } vo j 
" rf pia “or | tors have seen to it that both in mechanical equip and rent power. Davidson, Box 773, New York 
‘ val pre meues are protectec and prevented from) and civil engineering the International Wn P 
4 Siete ' ' a oneiie pine are Gime away with, epee Sc : : Inquiry No. 3766.—For parties to manufacture 
! - n, . cyelopedia has adequately considered modern | in large quantities smal! pulleys of special dimensions. 
‘ } . i on ‘ the one of he nstri » 8 i a hs . 

s d i r 1, and ton t 1 instrument is im improvements The treatment of bridges is The best book for electricians and beginners in elec- 
whenever the fusi i and even ed |} particularly full The illustrations, moreover, | tricity is “ Experimental Science,” by Geo. M, Hopkina, 
in ca he valve l oint CANOPY-SUPPORT I Muarvi Aspen,| have been aptly selected, ineludin as they | By mail, ®. Munn & Co., publishers, #1) Broadway, N.Y 
owing undue i ( The , n thi patent Is on|do the typical arch dge over the Nia uiry No. 3767.—Vor machinery for making 
cause ‘ dsteads, lounge ibles River, the typical ever bridge at | Wooden faucet . 

INDICATOR DEVIC! rol s | 4 ition to vebicle ‘ hkeepsi ind the steel truss bridge over Wishing to add a few desirable lines to a well-estab 
FI W é \\ ee I . | nopy may e made of any|the Delaware River A picture of a suspen lished manufacturing business, 1 should like to hear 
ner : nt I able ze ind in bb ied horizontally on| sion bridge might well have been inserted. We | from inventors baving good patents to sell 

hed } 1 » “ | J. C, Christen, 
di : devi j tet ; espe awns eds ibles, carriages, or elsewhere,|are glad to note that Ulustrations of rolling Main and Dock Sts.. St. Louis, M 
} 1 Oock - 1 A , Mo 
cially { see fi . nm ‘ rs, | and when desired for shelter from the sun on/ lift bridges also find a place in the article, | . 
"i e « e ¢ ve . et - a . " : . — Inauviry Ne. 3768.—For manufacturers of sheet 
ana by hich indi } ! f wa lawns, i an be arranged vertically perhaps for the first time in any ency metal in 10 karat gold, silver, ete, 
= ge er ner side nn edieinarati PALLY DEVICE “ae Frost. Highland, | ¢ mpedia. The author of the article on cal | Wanted—Revolutionary Documents, Autograph Let- 

CAR-REPLACER \ R BATC! ' Kan This tally device is adapted for use in| orle engines has done his work well His dis ters, Journals, Prints, Washington Portraits, Karly 

ort \ } er +. | connection with check-books or with account-| cussion includes what may well be considered | 4 merican tustrsted Magazines, Karly Patents signed 
Por ‘. Hl l ( ! ! : | 

im : ontsins Ps » on * jar wks, although it may be used generally in| the best types of hot air engines and is strictly | py Presidents of the United States, Valentine's 
Cor " i nl i ‘ il hinged | the addition or subtraction of figures The | modern in its treatment We are glad to note | Manuals of the early 4's. Correspondence solicited, 
0 vm mnec te M ing : ow -¥ 

joint ved Or he ipon ect in view is the provision of a simple and | that electrical subjects have been treated with | Address C. A. M., Box 775, New York 

and \ } \ ! device by which the value of a given| the thoroughness that they deserve. On dyna nauiry No. 3769,—For makers of steel curb link 
ana Kee ) ! ss t . 

, , : 1 imount may be readily increased or dimin-| mo-electric machinery a very full article ap- | ¥#'ch chains 

y ‘ he a ( >) ay La *, 2 
ie + d by the addition or subtraction of differ-| pears, which is both accurate in its presentation | FoR SALn.—Sure money maker. About one-third 

on bac " ie I ; : ™ — offe " . OnmeR ractic 
ent amounts. suchas constantly arise in com-| and Illustrated by well-known modern types of | terest ts offered for = te _ sceetiead — 

, yy? , , k ' " | ‘ experience, a desire to take active, aggressive Dold, anc 

GARMENT - SUPPORTER W I i erclal or business transactions An increase| machines. The article on electricity Is good, | CXPETWence, # Gesire to ost t 1 . 
New \ = I s imy I t , } f+} . 2 be quickly | The =p gest vierenes indicate that the about ten thousand dollars to invest in a brass and iran 
' oe * n e value o 1 given amount can be quit y} 1 many cross references ndicate t 1 specialty factory, which has been established seven 

i pport \ i per 7 m the =" iddition of a certain amount but | later features of the subject; such as wireless | years, and which has very valuable patents, and ts 
Waist ‘ v I 1e Inventior vhen eck drawn against the bank ac-| telegraphy and the like, have not been neg never able to fll orders promptly owing to heavy 
Is ppl in re i h may unt the devices will indicate the amountied, Even the newer forms of lamps, such as the | demand by railroads and power plants all over the 

| | 
be very quick! ipplied and ed and which harged against he .account and the halance| Nernst lamp and the vacuum tubes of a | United States. Address » , , Pp 
, Ox 4. Pittsburg, Pa, 
will a serve mew t t purpose 20} remaining to the eredit of the depositor, thus| and Cooper Hewitt, find a place in the sixth * 
abdominal pad. When once on the de-| denoting a dec in the value of the original | yolume. A word or two on the general appear-| . Teautry Ne. 3770.-—For makers of vessels from 
: wood pulp or paper 
vice w ecure Dl er deposit | ance of the book may not be out of place lo 


FLOATING FISH-TRAP A. ( BURDICK 


Séattle, Wash. This invention p1 le loat 
ing fish-trap adapted especially to be towed on 
drawn by steamers or like vessels rhe trap 


Nore.—Copies of any of these patents will be| the matter of typography and Illustrations the | 


Munn & Co. for ten \ts each 





|} furnished by 


publishers have given exceptional care Phe | 


‘ Please state the name of the patentee, title of diagrams are clear, and the half-tone plates 


the invention, and date of this paper. 


uncommonly good, 


wt? Send for new and complete catalogue of Scientific 
and other Books for sale by Monn & Co., 41 Broadway, 


New York. Free on application 


‘ 
Inquiry Ne. 3771.-—For the address of Mersra, 
Smith & Egge, makers of miniature sewing machines, 
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Naines and Address | ‘ letters of 
' will pa t t This is I 
. and tior 
References mer articles Anew ive 
dat iper 1 page smt 
Inquiries t awered snonabl be 
repeated: correspondents ll bea vat 
‘ aw i 
though we lea t oly 
letter or in this departa 
his turn 
Buyers wishing to p ae a ticle not adv 
tived in our " furnished w 
addresses of na f t ng i rrylug 





the same 
Special Written Information patters ersona 
rather than geners terest cannot be expected 
without remunerat 


Scien ti fic Ameriese ‘- ~ ments ferred to may be 

had at the « 0 cents ach 
Books ferred to { p supplied on receipt of 

rlee 

Minerals sent for « sinat hould be distinct 

marked or labeled 

(8815) W. H. T. asi How is gs made 
! uo wate I here k tha would en 
able a undry fore r arn ‘ o make 
an analyeia <f the tron n his stings ? A 
Briefly described wate ga is produced by 
blowing steam h gl a ayer of brightly 
glowing coal; the water is decomposed, and ths 
oal le consumed the gases oming off are a 
mixture of hydrogen, carbon monoxide, and} 
hydrocarbons, with smal umount of carbonk 
dioxide and variable amount of nitrogen 
When the ml couls off » far to further} 
decompose the water vapor this is shut off 
and air tl blown through until the coal again 
burne brightiy and is ready for more steam 


While the alr is blown In, the gases are allowed 


escape ip the chimney as they have no 


vaiue as tlhuminant rnd «6m fact would not 


burn at all rh water ga as | omes from 
the producer has very littl uminating power 
This ie imparted to it enriching with ben 
wine There is no book which uld explain 
to anyone not a chemist how t determine the 


amount of tron in brass or other castings 


Such werk must be done by a hemist All 
book on analytical hemistry mt the tals 
describe methods for ils would be unin 
telligible to any persor except L reguiar 
chemist 

(8816) R. G. P. ask Are there any 
chime music boxes with a f bells on them 
liow dees the name hime get its name A 
The word chime comes om a Latin word 
meaning bell umd als baa Musi boxes 
ire made with acts ft iv I m 

(8817) E. G. P. asks How can a 
seratch be removed from the top of an oak 
table (highly polished A. If the seratch is 
oniy a slight merficial one t in usualiyv tbe 
removed by ibbing witt i ag soaked with 
rude oll If a deep scra t w be be 
rub down the whol " f the table with 
powdered pumice and crude ind then re 


varnish 


(8818) G. P. O. wishes a process for 
galvanizing such ae ie done on the base boards 
for stoves 4. Th arti t be galvaniged is 
fir horough!s eaned lipping in weak 
muriathe r sulphuri acid, and is then thor 
oughiv dried After | is plunged in a ath 
of molten gin wherein it becomes mated with 
a inye f sin wing what s known as gal 
vanized,. The surface of the m en zine must be 
kept clean by sprinkling with powdered sal 


ammoniac and skimming off the dross from time 


to time 

(8819) G. G. G. asks How can I gild 
or moftle edges of books » resemble as nearly 
ne possible those gilded | publishers \ lo 
gild the edges of oks hey are first trimmed 
smooth nen sized with egg albumen (white 
of eae) and gald leaf then applied When dry 
it ls burnished with agate burnisher Fo 
mottiing, a very hin selution of gum arabl 
is prepared in a tray and the different colors 


are then shaken in or combed in \ half dogen 


or so of he books are held secure ind evenly 
together, and the yp, ih m and front edges 
are successively dipped in lightly and the ex 
cess of lor ta each me blown off Success 
ful mottling ta quite expert work 

($820) W.J. D. asks 1. Is there any 
method by which f ' in be made into 
brick imp ! ’ ‘ ! ub 
stances or by itwell \ Phe powdered of 


crushed soft coa in b d into bricks and 


then be partially iked ft ive strength If 
the coal alone will not adhers iMfictently well 
on pressure, | unm t nixed with pitch, and 
then partially r*ked Can the ordinary 150 
deg. test kerosen il t larified to prevent 


the strong amei!| while burning In a lamp or 


wiek of] atove 4. A good quality of kero 
” will not give na b dor n burning In a 

mamp o1 wick oll stov if are be iken to 

keep the wick well med, and to ad 

that it wilt burn wit! smoke nr is no 


way of further purifyin kerosene us to 


make it burn wit! i } 


(8821) P.C. asks We have a dynamo} 


wf 110 volts and i I vant bout 
7) pleces of good red-hot wire t inch long and 
no matter how thick, f pecial use | intend 
to make them hot from the above-mentioned 
dynamo, 


Can you Inform me what is the best 
(Continued on page ti) ‘ 
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new series of 


Story of a dé 


from a Self-M 


there is every 





Wore: or mT 
Workers 


Without Steam Power should 

Gee our Foot and Hand Power 

ery. Send for Ontalagues 

4 - Wood. working Machinery, 
B—Lathes. ete 


SENECA PALLS MPG. CO. 
695 Water Ste, Seneca neca Falls, N.Y, 


ENGIN tFOOT) MACHINE SHO v{ 


ATHES Jot," 


MECHANICALLY TRUE, 
Our machinery. for correctly shaping and 
spacing the teeth of all kinds of gear is ase 
suring work that is mechanically perfect. 
Cost much less than on the old principle. 
Send for free booklet. BUFFALO GEAR & 
PATTERN WorRKS, Buffalo, N. Y. 













Copies 
Letters 
While You 


hn Write 


Use your own pape: 
any ink, no pre 


Book 


Any pen, 
Government Officials, Colonists, Farmers, 


will find it invaluable. 


Every man who write hould write for prices 
if his stationer does nut kee t Wem ~~ Foes 
“Ditmars’’ Typewriter Ribbo 
and Carbon Paper. 
PEN-CARBON MANIPOLD CO., Dept. i, 


145-7-9 Contre St., New York, U.S.A, 





THE SATURDAY 
EVENING 


From Now 


Graham 


By the author of Letters from a Self-Made Merchant to His Son. A 


of good business and tells some of his characteristic stories 
lf-Made 
one of the fez 


ade Merchant to His Son met with universal favor, 


Will be equally popular 
of his own business career 


his way to the 


Try the NEW POST to July 


New features, 
handsomely printed and beautifully illustrated weekly 
magazine. 
nearly half a million copies every week. 


THE CURTIS PUBLISHING COMPANY 





American 


FERRI ARY 7, 1903. 











POST 


EVERY WEEK 
Only 


50 
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papers in which Old Man Graham preaches the gospel 
This Life 


Merchant, by George Horace Lorimer, will be 


atures of coming issues of the magazine. The Letters 


and 









reason to believe that the new series by the same author 
In the new series old Graham tells the story 
how he began life as a farmer’s boy, worked 


front and became the biggest pork packer in the West. 


more of them, greatly improved. A 





Established 175 years and circulating 
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Electrically-Welded 
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| locks. We er Gas 
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| CLINTON WIRE CLOTH COMPANY, 
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Kansas City, Mo 


ARMSTRONG’S No. 0 THREADING MACHINE 


Can be attached to bench or post. 
Desiened for threading the 
smaller sizes of pipe, iron or 
brass, also bolts. Has two speeds, 
one tor pipe \ to 1 inch; the 


Manufactured by 





Cuaron. MASS 


France 








The ‘‘ Wolverine ’’ Three Write other for pipe 14 to 2 inches 
Cc li id 6 li M Sereat inclusive ; t se te the regular 
y 1 —\gypeliaaall Mogue Armstrong adjustable dies. Oth- 


rine Engine. 

The only reversing and self 
starting gasoline engine on 
the market. | ightest ¢ engine 
fo the power bullt. Pract 


er attractive features. Send for 

partic ulars. 
Ife. Co., 
New York. 


The Armstrong 
139 Centre Street, 
Bridgeport, Conn. 





triple marine and stationary 
motors from & to 30 H. P 
WOLVERINE 

MOTOR WORKS, 
Grand Rapids, Mich. 


B. . BARNES——e 
* ELEVEN- INCH SCREW 
CUTTING LATHE 


For foot or power as | 
wanted. Has power | 
cross feed and com 

ound rest. A strictly 
igh rade, modern 
tool. Ask us for print. 
ed matter. 

B. F. BARNES | 


COMPANY, SPLITDORF: SPARK COILS 


Rockford, Wi. | © -* 25 VANOEWATER ST Wy . 


2 and 4 CYCLE 

one no experiment, as they 

2» in successtn! operation 
> “all parts of the world. 
Launches in stock 
Send for Catalogue. 
PALMER BROs,, 

Cos Cob, Coan 
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material to make the wire from to keep hot 


for days and months? A. Platingm is the only ELEVATING “ CONVEYING 
material which can withstand red heat for any POWER TRANSMISSION MACH’Y 
ano 0 AN 
PAN et yo pst 


length of time without being destroyed by COAL WASHING MACHINERY 
Gold From Factory 


oxidation. 
to Home Direct. 












Coal Mining Machines 

Evectric Mine Locomorives 
POWER COAL DRILLS fi 

COAL HANDLING MACHINERY 4 



















(8822) E. L. C. asks: 1. If a vessel 
sinks in five miles of water, will she go te 
the bottom’ If not, why’ I think she will; 


T li 

the others think not A. If a vessel begins to rave in 

sink, it must continue to sink till it reaches Co fe t 
If it is ¢ : y the pres m or ° 


the tmttom is compressed by 






5 oO more after present oa 
fever gun made of best forged steel, Guest 
barrel. Donble ext ¥ 








Lag OM 
| 


SAVING ONE-HALF sure of the water an it goes om ceeger ane Tie cnceten tit teas tenten eee Fo 
© | | deeper, it becomes still heavier with reference Lake Shore & Michisan Bentlors Ry, @ | FOF ¢ Heavy Continuous Work 





chi, 

to the water than it was at the surface, and > between Chicago, Ke »ledo, Cleveland, Power Pine te. wi commen, = 
: . ] © - 
at the surface it was heavy enough to sink Buffalo, New York and Boston, in fre- ’ ting Machine. Cones Se central 
At great jepths it will be able to sink faster > quency, speed, punctuality, equipment over machine, equalizing the weight, 
At greater depths it w ye able to sink f¢ ' » and comfort is unequaled, Within the cones are compound gears 
since the water is not compressed to any When you purchase a ticket over this giving six changes of apeed years 
; . 2 require no extra space, ane Th pro- 
extent at greater depths than it is near the pen ad Gey sy LS the best in tected from dust or accident. Chasers 
ace - ing cs . ' _ . * can be opened, threaded pipe removed, 
sul fa If anything can sink at all in water, - “Book of Trains” tells about it; sent ¢€ another inserted and cut without atop. 
it will go to the bottom before it stops. 2 free to any address. ’ ping machine. tb?” Send for Catalogue 
THE MERRELL MFG, CO, 









| If a man gets into a tank of water resting up ; _» Ad Aree, E 501 Curtiss Street, TOLEDO, OTI0. 
| on a pair of scales, and floats upon the water, - Coven, 0. . 7 ° 


«jae ’ i he 2 > 
CASH OR EASY PAYMENTS. will the scales register the man’s exact weight 
We wunt to prove to any intending purchasers of a Piano in addition to the weight of the tank and 


or Organ that there is n sthit 1g better than » CORNISH, | h 2 . BIC Y¢ ‘LE TIRE REPAIRING. > THE 




























rater? W ake any difference whether 

py bry LF ist rig) . Cad Tone, mem hy ne ill it he ake — : liff “ nee g Mending of Singie Tube Tires.— A practical article ilius- 

. » floats or lets himself sink? The tank sides | trating the method of inserting patcenes and plugs with “ GHT 
term of triat and will prepay freight if necessary, although ae a | BE } LI 
the cost of sv doing is not »dded to our prices. Any honest are high enough, so that no water can over pliers and pluggers, togetber with rubber band plugging HE Ss : 
person can own one of the Popular Cornish Pianos or Organs ‘ and the use of punct bands. 9 illustrations. ¢ on fa a portable 100 candle power light costing only two 
on terms to sult themselves. No house in the Music trad flow A. The balances will show the weight | tatmed in SUPPLEMENT 1102. Price 10 cents. For cents per iiskes ani teres te owe Gm 
better equipped than the Cornish; no firm has as better , . . sale y bMann & Co. and all newsdealers, Brighter than electricity or ersty tone and cinger 
standing among its 250,000 customers than the Cornish of the man in addition to the weight of the ———— than keronene o Dt reuse. " 
Co., and no firm can or make such liberal propositions. tank and the water. When the man gets into the Oder. Over 100 styles, ie ted lostantly with r 

Lae us sead any intending purchaser our only ealesman— ; . THE MIETZ & WEISS KEROSENE match: Every lamp warranted’ Agents Was 
the Cornish Souvenir Catalogue. Fifty styles of beautiful water, the water rises in the tank; that is, By ln Every where. , 
Pianos and Organs to select from d togiv i » , . A 0 oe 
Fea rea elect round amggircenesectides J lit becomes deeper. It is exactly the same as tae. | and GAS ENGINE THE ‘ BEST" LICHT CO. 
Mictotare Pianos and Organs which reproduce in acsimile if more water were poured into the tank. No sete anfer ‘tia gaabhne Antomats ey ~~ + Canton, ©, 
@ actual instrument, ecoler of wood, trimmings, ete., sre Catalogue € liab elec by 

accurately shows. Catalogaes and Minintares FREE ON one would doubt that the seales would show ™. Sl tees Toans wae 
REQUEST. Charges paid by us. To every purchaser we - shes if 100 . ’ rere tien. Belted or directly coupled 
present a beautiful musical on @t, consisting of a Souvenir more weight if 1 pounds of water were put dynmao for electri lighting, charg 
Albam containing 40 of the latest successes In Vocal and into the tank Why not when 100 pounds of ing storage batteries, pumping and 
Instrumental Musie; full size; bound. Cornish Pianos - , vaste ion -aveled ait pews r Par 98m. 
have the finest attachment for correctly imitating all man are put In This question has travelec MIETZ, 
stringed instruments, such as Harp, Mandolin, Banjo, ete. for a century in various forms around the BY , New Youn 
and Cornish Organs can be fitted with our p anne Gockel “ 
Action, equal to a complete Orchestra in your house, world ov RNME NT. 





Jo ona Miniatures, and Prize Medal Special Offers for 4 “Award, direct coupled 
EE. Mention this paper and write to-day. ° . 5 an 
CORNISH GO., Washington, New Jersey. (8823) 8. B. M. asks: Will you kindly | cision, 1901. Gold Medal, Charleston, 


settle the following arguments? Practically | —— . 


AN ENGINEER’S LIBRARY. | | the same principle is involved in all’ three, and 
An absolute Encyg:opedia for E eers or for Ste of course e veloc of > ) > 
Ueare, Flectricians, ine ame Sand Machinists. ts the _ f t oA ae E ' ood . a ro = ee - > A WONDERFUL, LIGHT 
irs S avdsure y sina > wn 1 8 rr ec or a 
HANDBOOK ON ENGINEERING. yrs on aariggl Canton Incandescent oo» 
Gasoline Light. 1 ‘ 


the sake the arg mnt ; : , 
By HENRY C. TULLEY he sake of the argumen 1. A train is run 
































Third edition, enlarged and revised »,000 copies, now ning east w ard at a speed of 100 miles an Cheaper thar « . New Standard Elec tric Gas Lighter. $1.8 each. 
ready. Sent anywhere on receipt ot price, $50-|hour. Mounted on the front of ‘this train is a Incandescent’ Good for one year in any home. New cells by mail, Me 
money back if dissatisfied. 9% pages. 400 fine illustra | : than Electricity Gasoline Quantities, $16 per hundred, 


tions, Thoroughly reliable and practical. Handsomely | “@200n. From the cannon is fired a projectile Average ¢ Cost 3 t mps. 
bound in leather and gilt. Pocket-book form with a velocity of one hundred miles an hour a cts. Lighted with 
H. ©, ' LE 5 . . N noke smell; one cor 
SULLEY & ©0., westward ; i.e., in a direction opposite to the mon match generates and lights ONE MATCH. — 


1060 Walawright Bidg., St. Louis, Mo., U. 8 A, 











——| motion of the train. A holds: 1. That the a, Sek Sees , 
s A : ‘ : m 45 feet, and they are sold on a 
Van Norman. Universal] | ?sectile will move over the top of the train FE os cna incandescent Welsbach Lighter, $1.50 each 
with.a velocity of 100 miles an hour. 2. That light 0 to 600 candle ’ ’ 
Bench Lathes its velocity with regard to the ground is nil; tes $2.40 up, according 











have a large line of attachments. | i.e., through space it has no velocity. 3. That to kind Catalogue N 
Cut shows milling attachmentas. . ; gf . r . ; : Cant d t 
ipplied to end of bed of lathe.|@ Tifle ball will reach the ground in just as Light « Suenndegeen Locomobile and Gas Steve Lighter, 
Conve zee lathe into first-class | short a length of time when fired at a high "T2900 E. 4th Street, Money makers for bright people. Agents wanted. 
small mi; ing machir - 4 x, O 
, ond tor cat I na velocity as if it were dropped from the muzzle wM. te , apes je tty y 
’ oN . 















= WALTHAM WATCH TOOL CO.,/}0f the gun with no lateral velocity, granted of 
Springtield, Mass. beeegen that the ground is level and the bore of 


the gun is parallel to the ground B holds: 
JUST AS EASY 14 That the projectile will move over the top 
OLDS 











of the train at the rate of 200 miles an hour 
2. That with regard to the ground it has a 
velocity of 100 miles an hour westward 3 
That this is not true A. In your various 
propositions regarding relative motion, the 
one whom you designate as A is right and 


| 
h Portable Eng 3 : is wrong Such problems are applications of ' 
2: ioe terete ualeben —— - Newton's Three Laws of Motion, or rather of N 
OLDS MOTOR WORKS, 216 River St., Lansing, Mich. the first and second laws These laws are to " , U IT 
A . arn be found in all school textbooks of physics ; ~ 
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v ) S J A Ge I om gt 
EVOLUTION OF THE AMERICAN L The cannon mounted upon the train which fs 
comotive.—By Herbert T. Walker A valuable series : , 

by a member of the Nat onal Railway Museum Commit- | running 100 miles an hour is carried eastward 


tee. The locomotive from 1825 to date is deseribed and ‘ 4 : ial thi ad 
illustrated by careful drawings, great attention being by the train with a velocity of 100 miles an 
given to historical accuracy. 2) illustrations. SCLEN- | hour, and sends its projectile westward with a 
TIFIC AMERICAN SUPPLEMENTS I1E2. 1113. 114, 
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Price 10 cents each. For sale by Munn & Co. and all | Velocity of 100 miles an hour. It should be \ 
newsdenlers plaju that a ball which moves east and at the |W ALEXANDER is STR >) 
Pe et cage aetna | same time west with the same velocity will PRESIDENT ey + 79!) 
aa The MEDART q| be at rest with reference to the earth pelow it WOR ij 
BOAT BUILDING { The train moves away under it The bail SN te a 
eis | would drop vertically upon the roof of the Sw 
Dy MATERIALS } train, or upon the earth below from the muz 
struction within the 4) gle of the gun, if the train could run from W gi 
teurs, at a sinall cost. ¢ 
4) Yachts, Launches Row Boats under it before it had time to fall upon the ASHING TON AN D 
2 - : roof. The rifle ball shot horizontally will fall| | . 
FRED M MEDART, 3645 DeKalb St | St. Louis, Mo. toward the ground as really and with the same | 4 | N¢ Ol N 
nln ll nln ll tl ltl ln st ntl tl tn tl ln tl velocity as if it were dropped vertically See 
Hang Your Electric Light on a | Newton's Second Law. Gravitation » produces detended and protec ted their country 
} its effect, whether it acts at the some time y 
Two Balls Adjuster prescient Me yeh while they lived 
reason why a ba which is projected upward - ; ; 
and place it or take it just where you war & as 1 ee es A a ee ee The Father of a family should defend and 
Raise and lower your at w all w 4 supported fall toward the center of the earth s z a 
send forobr Pamphlet No. i sanctly theca) eetion SE Geen Be protect his family, not only while he 
duces its effec 0 e rs no 6 
THE VOUGHT-BERGER COMPANY, , gestae t upon off ole, it mattenp met { 
am Crone, Whe. how they are moving under the action of other yut alter he lies 
Ci | or Il. An elevator falls down a shaft at 


the rate of 50 feet per minute; a man drops 
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with the same force as if the elevator were 


This can bes ) ictomplished hy Lite 
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DO NOT BREAK ACID PROOF . F 
ELECTRICAL SCIENTIFIC EXPERIMENTAL | stationary and he were dropping 10 feet per Equitable will protect your family in the 
4 to 00 Gallons Gagacit minute B holds that he will strike it with Z ; | . 
nasperine.»~. sangha less force. A. A man who strikes an eleva event of your death, and will provide tdér il 
APPERT GLASS CO., 277 B’dway, New York. tor which is moving ten feet per minute slower P q 
KN than he moves will strike it with a velocity of your own future if you 
1 eggagn a i peg ten feet per minute, and give a blow prepor . : 
There are no better Floats made tional to his weight and his velocity, III, The ror full information fill out « upon below 
than the same thing as II (a) A train is moving at 
the rate of 30 miles an hour; on the same 
HERCULES track a train is following at 40 miles an hour ; Vacancies in every State for men of character and energy te act as wT i Ip 
~ ; oe ceiertaabl (b) they are moving at the same speeds on representatives. Apply to Gage E. Tarbell, 2d Vice-Pres. | i! 
Fou take no Ga ne Je. , parallel tracks A holds that (a) the second rR 
a | train will strike the first with the same ve The Equitable Life Assurance Society of the United States, 


HERCULES FPLOAT WORKS, 
Box 372, locity or force as though the first were stand 


Springfield, Mase. ing still and the second struck it going at the 

To) rate of 10 miles an hour; (b) that the second 
. L - |train will pass the first at the rate of 10 
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|} miles an hour—-will take as long to pass it | 
as though it were standing still and the second 
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Grand New Book 


for 1903. “How to Make Money 
With Poultry and Incubators. 
Size 8x11 inches, 1% pages. Con- 
tains among ite many other invalu- 
able things for Poultrymen the fol- 
lowing Special Chasters: I. Start- 
ing With an Incubator; II. Hand- 
ling Chicks inan Incubator; III, 
Feeding the Chicks: 1V. Duck Pro- 
ducing on a Large Scale; V. Broiler Raising; VI. 
Profitable Rag Farming; VII. The Egg and Poultry 
Combination; VIII. Egg and Fruit Farming; IX. 
Scratching Shed House Plans; X. Incubator and 
Brooder House Plans; X1. Feeding for Eggs, and 
X11. Standard lived Poultry. We usually request 10 cents to 
pay for the mailing uf this book, but for the next 80 days 
we will mati te free te any one whe wit mention 
= paper in writing. [etter write now, “lest you for- 
* Address nearest o 
CYPRERS INCVBATOR COMPANY, 
T. Ghigege, Ul, Boston, Base. Now York, ¥. ¥. 


MORAN FLEXIBLE JOINT 


eam, Air or Liquids, 
Made ‘n “a sizes to stand any desired 
pressure 
Moran Flexible Steam joint Co.. ine’d, 
149 44 Kast #t.. LovIsVILiR, Ky. 
Wolis, Oil and Gas Wells drilled 
by centract to any depth from 
to MO) feet. e also manufac- 
ture and furnish ev arything re 
quired to dill and complete 
same. Portable Horse Power 
end Mounted Steam Drilling 
Machines for 100 to 1200 feet. 
Write us stating exactly what 
is required and send for illuse 
trated catalogue. Address + 
B WELL ENGINEERING AND SUPPLY OO 
18 Lingnry STReer, New Youx, U.8. A. 


“CUSHMAN” 
CHUCKS 


All styles and sizes 

















Sema for Catalogue 


THE CUSHMAN CHUCK CO., 
189 Allyn St. Hartford, Conn. 


BARKER MOTORS 
ito GH. P., $80 te $220 


Have more good points, fewer 
parts and require less atten- 
tion in operation than any 
other 


Leunches, Valves, Specisities 
C. iL Barker, Norwalk, Ct. 


[200 Egs Incubator 
For $ j 6:20 


The simplest, most perfect incubator made in 
the world, This is a new one at a remarkably 
low price, It isan enlargement of the famous 


WOODEN HEN 


and made as thoroughly good as any incubator on 
the market. It will hateh 
every fertile egg, and stand 
up to regular usage 
as well as the most 


















going at 10 miles an hour. B holds (a) that 
the second train will strike with less force and 
(b) that It will take longer to pass the first 
train. A. The ewifter train will pass the slower 
train as if it were standing still and the swifter 
had a velocity equal to 10 miles per hour, the 
difference of the two velocities. All these an 
swers are based upon the supposition that the 
resistance of the alr is excluded from the prob 
blem, as is usually done in such cases. This 
is not necessary, however, In these answers, 
since it is stated In the questions that a cer 
tain definite velocity is attained, the resistance 
of the alr being one of the elements in attain 
ing the velocity 
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INDEX OF INVENTIONS 


For which Letters Patent of the 
United States were Issued 
for the Week Ending 


January 27, 1903, 
AND BACH BEARING THAT DATE. 


(See note at end of list about copies of these patents. | 





Agricultural impiement, W. C. Allen.... 9,29 
Alr compressor, W M. Myers.. : 
Amalgamator, ore, J. KE. Sutphen 5 
Angle brace, extensible or extension, J 
H. Rusby . . A é ead 719,050 
Applicator, Bierley & Nehrbas 719,175 
Asphalt cutting attachment for steam roll 
ers, J. Richards . 719,260 
Axle washer, vehicle, W. ‘ Folant ~. 719,101 
Bag holder tor bagging grain, E. M. Gilbert 719,210 


201 
9,127 
9,161 


Balling press, J. 8S. Tuttle ‘ 719,278 
Ball and socket joint for Golls, ete, B 
Debes Sedeeee 


Ballot box, W. L. Cornelius... 

Basket, M. P. Killian 

Bed coupling, iron, G. W. Comec 

Hedstead attachment, J A. Martin 

Hedstead, folding, A. Allendy 

Belt shifting device, 4) W Ruth 

Bicycle brake, coaster, J Hiureck 

Binder, temporary, E A. Trussell 

Binding, Smith & Smyth 

Boats, ventilation of submarine, S. Lake 

tobbin holder, W Fielding 

Body brace, W B. Dewees.. 

toller, A. Jaeger 

Boller scale, compound for removing steam, 
J. N. Henderson 

Bolster spring, N. Halvorsen 

Rook holder, H. B. Smith, Sr 





rrr rrr 


719,002 
719,000 
719,386 | 


Book holder bracket, adjustable swivel » 
swing, W. J. Walsh, reissue ' 12,076 
Bottle closing head or stopper, & G 


Campbell 
Breast supporter, P. D Jeeman 
Bridge, rolling lift, 8. T. Smetter 
J 


Briquet, W Roussel 
rush, ( Ee. Graham 

Brush, L. Johnson 

Brush, fountain, J Spence 


Brush, hair, G. N soltaed 
tucket dumping apparatus, W. R. “Wilcox 
Buggy top, | A. Rhinesmith 





Bulldings, ete., material for the construc 
tion of, I Millet 

Bulkhead doors, means for operating, A 
Du Bols-Reymond 

suttor spring, J. Wetslet 

Buttoner, collar Ww D. Paterson 

Cabinet, machine bearing, I Kundtz 

Can salting machine, W BE. Dement 

Candy making machine, Friend & Price 





Canopy support, W. J. Slyder 

Car brake mechaniam, J. She lion. : 

Car coupling gravity pin lifter Ww B. 
Dievendorf 7 

Car, derrick, J. A. MeManus.... 

Car, dumping, J. A. McManus 


719. 148 


719,006 








u 
colored views. 


| 
Geko. H. STANL, | 
@uincy, Ill. 











Scientific American 
Building Monthly 


NEW VOLUME NOW READY 











Car fender, J. Quern . 

Car beating system and steam trap there- 
for, W H. Pearce 

Car, passenger or baggage, F. Parsons 

Car replacing frog, H. C. Harrar 

Car sign, electric, I. B. Brower . 

Car switching mechanism, T 4. Ennis 

Car wheel and track therefor, T. W. Kester 7 

Cars, device for decreasing noise result 
ing from vibration in railway, H. G 
Farr . 

Carpet strip cutting machine, W. B. Cobb 

Casket trimmings, machine for embossing, 

> 2 Loomis 

Chaplet and shrine of the holy rosary, 
r. Sault . : 719,263 

Checks for hotels, restaurants, ete., con 
trol and guest's pay, M. Geller 

Cherry seeder, E. D. Parker.. abcess 

Chock block, R. T. Wilson... . 

Churn motor, G. W. Stiles 

igar box, M. P. Farrell, et al 

Cigar cutter, BE. A. Willard 





719,098 
718,982 


719,238 





VOL. 34-JULY to DECEMBER, 1902 


A Monthly Magazine cf Domestic Architecture 
Sumptuously Lilustrated 


276 \itustrations Six Covers in Tint 146 Pages| 
Bound in Boards Price, $2.00 prepaid by mail 


The Thirty-fourth Volume of the ScrmnTrIFIcC 
AMERICAN BUILDING MONTHLY more than maintains 
the bigh standard established by this valuable Magu- 
zine Ite “Talks with Architects"—contributions by 
the leading arehiteets of the day; it« editorial discus- 
sions of important subjects relating to domestic archi- 
tecture; and tts many specialized Departments make It 
se. most useful and most valuable publication of its 

tod. 


TALKS WITH ARCHITECTS 

“A Tatk on House Fittings,” by & sanitary expert 

Mr. Frederick §. Lamb on ‘Municipal Art Mr 

F¥, Wellineton Ruccstuh! on “Seulpture for the 

Home.” Mr. Charlies M. Lehean on “ Op ortuni 

“re for Decorative Art.” ir. William Martin 
Aiken on the “ Ulty Are nitect.’ Mr. Percy Griffen 

on “Small Houses.” 


EDITORIAL ARTICLES 
“Cheap Houses.” “W alls and Wall Treatment.” 
* ‘The Arts and the House.’ ‘be Country Ho yuse.”’ 





> 











“How the Archttect Helps the Home.’ * How 
the Householder Helps the House.” 
DEPARTMENTS 


“The Garden.” “The Honaehela " “Sanitation.” 
“table Lore.” “The City House.” ‘Civic Bet 
terment.” Sountry Life . ae Flat.” “Fire 
Protection.” “The Country House.” “ Housix 
Problems.” “Heating Talk.” * Furniture.” 
“House Saggestions.” “Wall Papers.” “The | 
Kitchen.” “New Books.” * beg al Notes.’ * New 
Buliding Pesanen. y °F ublishors’ De a RR 
Phe SCIENTIFIC AMERICAN BUILDING MONTHLY 

contains each month photographs and plans of dwe sitter 

houses, gardens, country estates and buildinus of mod 
erate price, Logether with a cover beautifully printed 
in tint The iust rations are all made from photographs 
taken expressly for the Magazine and are printed with 
every advantage of the prinier’s art. The plans which 
accom pany most of the illustrations present a complete 
synopsis of each subject and are a unique feature of 
this valuable Magazine. Careful and concise descrip- 
tions accompany each illustration The illustrations 
include photographs of exteriors. interiors and detalis, 
views of gardens and ornamental! adjuncts to the house. 
No expense is spared to make this Magazine the leading | 
peromens of tta class and of the utmost practical value | 
) ita ere. 


For fale by 
MUNN & CO., 361 B’ way, New York City 
and all newsdealers 


| Contact structure, 


i Cultivator, A. Psota e 719,138 
Cultivator arch bar, C. M. Sullins . 719,159 
Current traction system, alternate, WwW 

M. Mordey 719,024 


| Desk, achool, J 


W. Hueg 719,116 

Dough mixing apparatus, H. H. Wilson 719,070 

Drainage conveyor trough, F. G. Wolfe 719 406 

Dress shield fastener, ¢ ©. Pettersson 719,088 

Drying closet, M A. O'Conor 719,130 
Dye and making same, yellow azo, I Run 

kel . . 719,048, 719,049 

| Kecentric, J. Pinein ‘ 719,138 
Electric circuit controller, automatic H 

i ny sun vedescanecebecescebect 719,018 

Electric socket, A. P. Seymour.........6.. 719,265 

Electric switch, automatic, W. Lasar...... 7 1: 


Cigar machines, pneumatic transferring me 
chaniem for, O. Tyberg > 
Cigar perforator, F. M. Slocum 
Clothes drier, foldable, J. K. Champ 
Cluteh, friction, Ellicott & Norris 
Coal elevator, self dumping, D. W. Jones 
Cock lock, gas, F Martin 
Compass or seriber, H. EB. Seymour 
Compressor and valve for same, 
& Robinson 
Coneentrating table, A. R. Wilfley 
Concentrating table slimer attachment, 
Gc F Arkins 719,400 
surface, E. M. Hewlett 719,008 
Conveyor, R. Blum Prrrrt iri ic 
Cooler, F Guttenberg . ee 
Copper ores, treating, W. Payne, et al 
Cotten press, BE. D. Carter = 








Reynolds 
719,142 
719,402 








710,083 


Curtain or portiere holder, A. M. Brush 

Curtain pole bracket, C. H. F. Daily 

Cushion spring, upholstered, BE. B. Smith 

Cutter head, EB. 8. Shimer 

Cyanide and acetone, making, C. B. Jacobs 

Dental disk holder, E. J. Douhet 

Karpen 

Digester linings, composition for, BE. Hent 
achel ° 

Disinfectant vaporizer, 8S. Trenner 

Disinfecting device, L. B. Jones 

| Display cabinet, ribbon, N. Lafon 

Display holder, R. H. Walk ° 719,164 

|} Display rack, A. V. Thomas 719,08 

| Distilling apparatus, water, J. Ellison 718,991 

Ditehing machine, H. Sylvestersen.. 719,068 

Doubling and rewinding machinery, J D. 
‘onant 

Dough divider, F. H. Van Houten 

| Dough dividing and shaping machine, H 











Klectric time switch, J. J. Stockall, Jr.... 
Blevater, N Hiss eeee 

Plevator gate, ©. Anderson, 
Bnd gate, J. EB. Gibbs... cccccseccsccesess 





INDUCTION 


FEBRUARY 7, 1903. 
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CONKLIN’S SELF=-FILLING PEN 
SEND FOR OUR BEAUTIFUL NEW EE VSTRATED CATALOGUE 
aining ite many advantages ovér all other 
"rot, ilemu? s Sug 
Fiting, model capitals, business lettering, vertic al’ Gritines ete. 
THE CONKLIN PEN CO., 


that has revolutionized 
pe n business—t pen 
mitation, is ac meer - 





en that by such 
~ pen evolution, 


22 FOUND ONLY IN THE GENUINE, 












® and showing patented 
tions, for improv ne your 
It’s yours tor 
813 Madison St., Toledo, Ohio. 
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CRAMER 


Crown 
Plates are 
more rapid 
than any 
other plate in 
the market 
With this 
plate clear 
quick 
printing 
Negatives 
can be 
secured 
These plates | 
are 
especially | 
adapted fou 
Tourists 
using 
Hand | 
Cameras 


-"G, CRAMER DRY PLATE CO. 


ST. LOVIS, MO. | 

















Offices in 
New York: 32 East 10th Street 
Chicago: 1211 Masonic Temple 

San Francisco: 819 Market Street 


The No. 4 
YOST 


*] WRITING 
MACHINE 


The distinctive features of the Yost Ma- 
chine, permanent alignment, direct inking, 
beautiful work, strength, simplicity, and 
durability are shown in perfection in the 
No. 4 Model. 


‘| Yost Writing Machine Co. | 
NEW YORK CITY. LONDON, ENG. 
REV E RSING STEAM Tt RBINE.—P/ AR- 


son’s recently perfected turbine for boats. Lllustrations 
showing details. Contained in SCIENTIFIC AMERICAN 
SUPPLEMENT, No, 1158. Price 10 cents, by mail, from 





| this office, and from ail newsdealers. 





Che Cypewriter Exchange 


14@ Barclay St., NEW YORK 
124 La Salle St., CHICAGO 
38 Bromfield St., BOSTON 

817 Wyandotte St., 
KANSAS CITY, MO. 

209 North 9th St.. 
ST. LOUIS, MO. 

636 California St., 
SAN FRANCISCO, CAL. 


f a We will save you from fo 
to 508 on Typewriters of all makes. Send for Catalogue 









COl LS for experi- 


ments in-X rays and 
other electrical work, 
t# Catalogue Free. 





TYPEWRI 


All the Standard machines SOLD. or RENTED AN Y- 
WHERE it HALE MANUFAC RERS’ PRICES. 
- for ¢ 





Shipped with privilege of examina 


Typewriter Emporium. 205 LaSalle St., Chicag 
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~ ae “Aman bought 
a house 
for $5300, 
painted it with 


Patton’s 
MN \\““Sun-PRooF 
Paint 


and sold it for $6000— 
That’s paint profit. 
Patton's Sun-Proof P; med uaranteed for five 
years. Often lasts a dec 
Prrvssvnew Piars Grass Co Ge neral Distributers. 
Bend for Book of Paint Knowledge and Advice (free) to 
Patton Paint Co., 227 Lake St., Milwaukee, Wis. 


“Lp 























EVANS VACUUM GAP 


WILL MAKE HAIR GROW. 


This Appliance will massage the 
scalp and force a healthful circula- 
tion. It will stop the hair from 

ulling out and restore a normal 
jre where live follicles exist. 
It is used about ten minutes each 
night before retiring. Price $35.00 
which will be refunded in full if 
does not give satisfaction within 


thirty days. 


For full particulars address : 


EVANS’ VACUUM CAP CO. 


* 


Fullerton Building, St. Louis. 
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SS & AN\GATMAN 


Remo » 182 Milk Street. 


Howard Two and Four Cycle 
MARINE 
AND 
AUTOMOBILE 
MOTORS 
Write for Cat. 
Grant Ferris Co, 
Troy, N. Y. 











No Fire, Smoke, Heat. Absolutely safe. Free catalog. 
TRUSCOTT BOAT MFG, CO., St. Joseph, Mich. 





alr and sta water. Our Patent Process is now tn use all over the country 





(Continued on page 105) ” 


COLD GALVANIZING | 


©o., Herreshoff Boat Bullding Co., Townsend & Downey, Armour Packing 
Sample and custom work done at our factory, 108-110 W. 11th St. Main Uflice, 4s Broadway. 











Save all the Spelter consumed in galvanizing by the hot process 
sing our Patent Cold Galva g Process, as the amount of spelter 

lost as dross in the hot process rf ess will give sufficient 
protection to any kind of work t » of even against salt 
Oar licensees include TU. &, oer9 wns t. The Stendare on 





oyalty base, 


U.s E LEC Tho. & AL v ANIZING co. 
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Selling Aluminum Cooking Uten- Faucet, measuring, J. 
” 














atom spark. igniting mechanism for ex 
osive, C. G. Annesley........ ve 2 
i PROFITABLE masavation oaidiiads C. N . Alderman vee 1 phy 
= oe - m. Frocae " pesens ° Y 
iE 0 e engine, L “PEocebes ‘ ovesk 
P| EMPLOYMENT §f fara cote (FS: stgatouess 2000000000000 Hatin 
— 


Fats, purifying, I. Kliimont............... 719,014 
; 719,15 ot 





Engine, H. F. Shaw 
Engine cooling means, expk , &. G 
TRUSTWORTHY Engines, combined regulator and nage ra) 
sills. diferent styles. ighest Feed box, poultry, G , 8 
grade made. Cannot rust, crack Feed water heater, H. G co. 1y § 
or scale. Handsome as silver and Fence or gate, A. W. K 2 r 9,: 
(times lighter, Last a lifetime. Fenders. See Car fender . 
yur new methed makes work | Fender, J McGuire. 4 719,029 
» pleasant and profitable. | Fiber vessel machi “ fe » ul —”* i. 4 The b- — 
Best offer you ever had. , achine for making, ub et 
Write to-day. | SSE nay 719,110 













mechanism for sapadive, L. G. Wool 
Men and Women find ley Pe RE apy .« 719,407 
File, letter, W * Macgowan. 
Aiuminum Cooking Utensil Co. Filter, R. W. Davis ‘ 


Finger pad, J. G Marsh. 
District 5, Pittsburgh, Pa. Firearm trigger mechanism, 


Fire escape ladder, L. G 

Fire extinguisher, H. A. Bierley..... 

Fire extinguisher acid holder, J. L Will 
is 





EK. M. Liebert.. 
ettis.... oes 





The American Industrial Association | | 





| Fire apparatus, J. C. Me Donald Se d b S M thl P 
| Fist ele i yparatus, J. Johnson........ ma I] ents 
258 Broadway, New York City } r lose oan e? Py eng grote LF ap oy Sechrat cure Yy on y ay 
Wieser .- 719,378 to 


Is now tf the market to buy, sell or exchange high- | Floor clamp, W. Hoekstra ¥ 
grade personal property, stocks, bonds, or real estate, Floors and ae Rn buildings, construc 
tion of, « ( elton eee 

Also to act as financial agents, attorneys and promoters Flour tank and sifter omt in ad, R N. : 
in cases of strictly reliable and meritorious properties TN oie Tenens ee price that has been steadily advancing for many years. For a quarter 
or ventions. Flue thimble, adjustable, C. J. Kirch . 71 of acentury the world’s supply of crude rubber has always been 

‘hui sgure operate ‘vice, B. M. W. ; P s be : : . “iviliz . M 
Bext of Bank References Given and Required. Fluid pressure operated device, F spoken for months before it has reached a civilized market. It can 


FADGON se veer cctccvvcvcevcseceews «+» 719,108 | 
~| voiding chair E. T. Zimmerman.......... 719/170 be gathered every day in the year irrespective of weather or sea- 


REMOH JEWELS Fx rming mac hine, B. W. Coghlin. -- 719,304 | son, The ignorant and improvident natives who gather it to-day al- 
See eae Davis....... a | most invariably ‘‘tap to death’’ the tree that brings them their golden 


Furnace PB. Beith. .ccesserose 


There is nothing speculative about crude rubber. It can be sold 
every day in the year, in every market in the world and at a stable 





Are Marvels of Beauty Furnace charging machine gripping device, harvest, and in the virgin jungle no white man can live to guide and 
f. Upon receipt of your name and address | |. 8. T RB, H ae llman. «+ - « sboeus Wine 719,399 | oversee them. Hence, the price has doubled in ten years, and the 
~ fi t talogu yntaining pear- Furnace draft regulating apparatus, G. a | . a 
PO hende a. "eunravines Of S tistic } Tyler eS ee ee 719,394 question of the wor ld? s supply of rubber for the future becomes of 
Furnaces, introducing ‘carbon, fluxes, ete., | vast moment, 
into blast, W. J. Foste?........c.se+ss 719,320 | 


Fuse or cut out, electric, H. L. oe 2 
wees 719,245 
- 719,194 We are ceanging the production of Crude Rubber from the 
++, Saateee primitive and destructive method heretofore employed to the 
719,041 | most scientific and economic plan known to m forestry. 
19,968 | No industry ever underwent so radical a development as we 
are now engaged in without making immensely wealthy 

2 those who accomplished the‘change. 








Fusible plug, H. D. Morton......... 


and exclusive designs in 
high-class imitation Dia- 
mond and Pearl Jewelry 
wil be mailed 
Galley, P. J. Cooney 


REMOH JEWELRY CO., 834 Olive St., St. Louis anstielt o8 
= — jame apparatus, J. / De Lon. : 
ELECTRO MOTOR, SIMPLE, HOW TO|Game apparatus, A. ©. Sehnelder. 


make.—By G. M. Hopkins. Description of a smal! elece | Garment hanger, F. Pratz 
tric motor devised and constructed with a View to assiste | Garment supp Cc Rabe nowits 
ing amateurs to make a motor which might be driven | Garment supporter, W. 8. Radne “ge ree 
with advantage by a current derived from u battery,and , Garment supporting device, G. C. Sleeth.. 7 
which would have sufficient power to operate a foot | Gas burner attachment, J. M. O’Kelly.... 7 
Le requiring not over One MAN Powe | Gas generator, acetylene, A. Davis 
. Contained in SCIENTIFIC AMER~ Gas generator tylene, J. Choulet _ 
ICAN SUPPLEMENT, No. 641. Price 10 cents. To be 4 plone, i. A: ee lad | Lu 


Gas generator, 
2 newsdealers. \ 
bad at this office and from ail eal Gas generator, acetylene, E. B. Stoner 


g | PRINT MY OWN GARDS |i: prem Bich 
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yo 





















We have 6,175 acres of land in the state of Chiapas, the most fer- 
tile soil in Mexico, and we are developing thisland into a commercial 
cules, SIILOO. Money saver,|Gear, reversing, H. Moon rubber orchard under the most successful conditions and plans known 
Big profits printing for others. | Gearing, friction, 0. Marth, reissue...... to scientific forestry. We are selling shares in this plantation, each 
5 IOS Oe Se, TEEN SOS SD | CONSENS SOR SENS Veve Cones Be representing an undivided interest equivalent to an acre of land. 
for catalog, presses, type, paper, etc., to chanism, R. B. Hain ° : . c.f e 
factory, The Press Co., Meriden, Conn, | Governor, electromechanical, E. Gray. Each acre as soon as it is sold, is cleared and planted to 600 rub- 

ber trees ; 400 of these are tapped to death before maturity, leaving at 


Governor, speed, R Weber ececccceseses 
TO MEN Grinder frame, folding, B.A. “Johnston: :: 719, the end of the development period 200 trees, the normal number per 
and Grinding or Sharpening .machine, W. A. - acre for permanent yield, The advantage of this method is that by be- 
WOMEN [cro ead a dn La | ginning the tapping thus early, dividends begin also in the same year. 
4 


Circulars, te Press, $5. Gear mechanism, trancuniesion, R. B. Hain 


| Sx 








Grain drill, J. Steep.. 
































Mr. Tassell made $1,500 the first five months, |(@un, magazine bolt, B. G Parkburst..... 719,254 Any one can own such shares, or acres, by paying for them in 
ave of S:D. » Ott, lat dag Mr. Clay, ee r, go gee a ‘ar Met sar be dae 719,027 small monthly instalments. Supposing you buy only five. You ~ | 
oO ¢ oe andling store yulverized or granular ma 7 4 “1 qr 
$10 one ianaueas, ae Elliort, | Be. ”  testals, sven for, Hurry & Sea- 4 $20 a month for 12 months, then $10 a month for a limited period, 
$17 first two days. Mrs. Howard, of Ia.. Se ans tg ai sasceseascnnsneeescesens , 710.338 until you have paid the full price of the shares in the present series— 
$59.50 in one week. Hundreds of others Hat fastener, J. Uhr ccccccceces SRO nh ey ° : » nert es sate. en of . 
making big money eelling and appoint- | Hat smoothing PI a hag “silk, O. Hammer $276 each ; but during the period of these payments you will have re- 
ing agents for Quaker Vapor Bath stein neuen 719,001 ceived dividends amounting to $210 per share ; hence, the actual cost 
Cabinets, Prices reduced. Let usstart | Heat engine, A. W. Case.... . 719,084 of your shares, or acres, is only $66 each, and you own real estate 
you. We furnish everything. Anyone Heating furnace, R. T. Dressler 718,989 
willing to work can make $20 to $0 a | Hides or skins, machine for softening, then worth at least $2,500, and from the maturity period onward, 
week easy. Greatest money-maker known. Just | H. Foisy ag .-» 719,100 * longer than you can live, your five acres, or shares, will yield you or oer] 
what everybody needs. Wonderful Seller. Hinge, A. E. Preston........ ot 719,137 he 1 f Th ~ , 
We’ ree old firm. Capital $100,000.00. Write for | Hoisting apparatus, A. B. Norris.......... 719,083 our heirs a yearly income of $1,200, 1is is a most conservative es- 
New Pian, Terms, Etc., FREE. baaren. Hoisting apparatus, G. Blaauw.... e+ 719,177 imate (based on Government reports of the United States and Great 
WORLD M’F’G CO., g24 World Bidg., Cincinnati, 0. | Hoisting apparatus, BE. H. & V. R. Brown consial Britain, the most reliable sources of information in the world) for 200 
a — - Gi eam, ..... «cctboiccandsls 719,162 trees per acre, and figuring them as yielding each only two pounds of 
A Universal Rotary og Be hook. . onan crude rubber per year, a total of 400 pounds at 60 cents net per —j 
ot air furnace, Lappe . ° 7 . 
Pocket Measure Hub, metal wheel, BE. R. Wagner. .719,281, 719,282 pound, Of course, if you buy 10 shares your income would be $2,400 
: Illuminating structure, F. L. O. Wads yearly, or better still 25 shares will yield $6,000 a year. 
as ms oes only nosinggendeemonyp? Von ees worth .. ..+++719,065, 719,066 : " - : 
Sie ca stralg gona Sy As <a corde Implement, pocket, G. P. Coates on 719,088 
rul In fact it is simply a re g rule Index, R. C Rus ‘ll sanacs . 719,143 . 
A tine al bra at is praised by Injector burner, Shaw & Carroll... Five Acres, or Shares, in our Rubber Orchard 
all whe know “its morite. Accurate, Inkstand, CC. L. Smith . 
= wend f ee , Jetailed dese.ip- Tntespal cupbaptien engine, os eon my /) ~: planted to 4,000 Rubber trees will at maturity \ 
= , ntestine cleaning apparatus, Naegele 
STECKENREITER MFO. 00.,| Invetid supporting eet ds. A. Blancharde. 718.078 yield you a sure and certain income of $100 a 
Setting Pointer to Zero 96 Lake St., Chicago, IL. Tron into steel or malleable iron and in the th f th ibl li 
tat = product so obtained, converting cast, 5 mon ‘or more years an you can possi y ve. 
J 


Hunter. . - TIS419 Your dividends average 25 per cent. during the 























THE BRIGHT WHITE LIGHT FOR Ironing machine, bk. G Smith. . 719,3 ‘od f 11 thi rey 
Jar holder, fruit, E. P. McGuire ° 719, Ti ot small mon aymen 
MA G | o LA NTER i S Key mechanism, C. A. Lord........ -2oee Ce pe y P y 
Knife and fork, G. Garda. Pores: 
Also for Bromide Enlarging, Copying, Photo-Engraving. | Knitting machine, Salzer & Walther 719,376 ; . Pi on . 
intensely brilliant, very portable, barns kerosene, ph 4 Kaw ———_ | S Ww Meberts one sess 719,261 Every possible safeguard surrounds this investment. The State i 
t per hou Send for copy Franklin Institate award acing hooks in shoes, mac ine ‘or fasten et iene . 4 " » oS “4 % » 
eS af theranationns, Wovinn liana | tt « & ata... en 719,914 Street Trust Company, of Boston, holds the title to our property in 
WILLIAMS, BROWN & EARLE, Ladder, W. C. Buell. 719,183 Mexico as Trustees, We agree to deposit with them the money paid 
Dept. 6, 918 Chestnut St., Philadelphia, mane Darts extension, Burbri te & Chese 719,081 in for shares, and we file with them sworn statements as to the de- 
paris yroug ove Samy 


velopment of the property. This Company also acts as Registrar of 


"| Ladle car, R. H .Stevens...... «4 sD) 
JHE (uPPERCLIP. | Lamp chimney lantern frame, B. F. Weidig. - he 4 our stock. Weagree to place with the Trust Company a cash forfeit to 




















elect c, J Sk sdecs'eees : 
¢2” Its triangular shape prevents i ost, A ‘G. Fits A e edanduseasten see amount to $100,000 to be held as security to the shareholders that we 
entangling and gives three times | Lathe, wood turning, B. S. Loveland...... 719,349 will fulfill every detail of our contract. You are fully protected 
Eb aC 4 _— — | Leg, “gcxtenetbl telescopic, W. A. & L. D om 368 against loss in case of lapse of payment or in case of death, and you 
Best & Cheapest. All Stationers. | Leveling instrument, J. A. Traut.......... 719,061 are granted a suspension of payments for ninety days at any time 
c a mee Life belt inflating device, J. Ewing, Jr.... 719,316 ou wish Furthermore, we agree to loan you money on your shares. 
CLIPPER MFG. CO., | Linotype machine, H. B. Bartlett 719,296 J ’ 8 ’ . 
New Vork, | Linotype machine and matrix therefor, 8 s > 
BRASS OR STEEL U. Se As | 5, uid purity ir tem, J. J. Deery... rat 
For free samples and information write to us. Li rn 4 4. Tabor 71 { RUBBER |! Indispensable as wheat or cotton or coal, Ameri- 
—™ | La C. Christensen . 719,087 can manufacturers alone consume annually sixty million 
Lé a g bar, J. P. Maginnis a 719,351 . 
THE —-* EFFICIENCY pee Ninn AE ip lly oo gy cael Mal ge? oh yee of crude rubber, worth at least forty million dollars. 
one of the smoothe blood et the supply falls short of the demand. The immediate 
Fane  CNNAN eS Lg pvr omy ae completion of the Pacific cable would consume the entire 
GASOLINE MOTORS Loom harness frame, H. W. Bracken available supply of rubber in the United States to-day. 
which aremadeonthe Loom shedding mechanism, H. Wyman 
latest approved pat- | Lubricating box, T. A. Matthews 
































4to% tern and are safe, sure § Magneto-electric machine, J. M. Wilson f 
H. P. ee ee. oes, & a Berthold If we can prove to you that five shares in this investment, paid 
> t ng ap r us, Sselg . Pa . . 
economical in fuel, and of great duratility. “Four eycle Match hos heaiee "Wh Roraand J for in small monthly instalments, will bring you an average return 
principle. ‘Twa distinet types, horizontal and vertical. | Metal preserving and cleansing compound, of TWENTY-FIVE PER CENT. ON YOUR MONEY DURING 
—_ ee ST ge ee THE PERIOD OF PAYMENT, and will then bring you $100 A 
~ Mine eas i dumping rh ter... MONTH FOR MORE THAN A LIFETIME, we could not keep 
WORK S HO > ~ — age ig F aor er ge you out. Send us $20 as the first monthly payment to secure 5 shares 
op and wringer, combined, : bh el P . 7 i 
of Wood and Metal Workers. with- { 4 lateitne spacing. Ff. Maaee —¢4o for 10 shares—$100 for 25 shares ($4 per share for as many 
out steam power, equipped with -g | Mowing machine, W. N. Whiteiy Shares as you wish to secure). This opens the door for yourself, not 
BARNES’ FOOT POWER oxtinged apa ge go Be r Ng ce 718.984 to wealth, but to what is far better, a competency for future years, ‘ 
MACHINERY ———<<em. Musical instrument, electrical self-playing, when perhaps you will not be able to earn it. We already have 
allow lower bids on jobs, and give G. HH. Davis ; 719,093 hundreds of shareholders scattered through 4o states, who have in- 
greater profit on the work. Machines racket H. RBudesheim f ( 
sent on trial if desired. Catalog Free. S. Staples ail vestigated and invested yur literature explains pur plan fully and 7 
W. F & JOHN BARNES co sheet, S. Faulkner...... concisely, and proves every statement, It will be sent to you im- 
Established 18 er, L. H. Lewars e : j 
} ~<liate -quest. 
1999 Ruey SrT., Rockrorp, tue. Order holder, F. M. Turck Fae mediately, on reques 
. Ore concentrator, FI 1 startle tt. cesees 
Ore concentrator ( Brown eeece . 
Ore concentrator A. R. Wilfley oo, os 
Patents. Trade Marks, | ss ctitmcizent sti wai: Mutual Rubber Production Co. 
Ore treating apparatus, Z. B. Stuart ose 
| ’ Ores, treating argillaeeous and alkaline, C 
COPY RIGHTS, eteey ef it age ieee 86 Milk Street, BOSTON, MASS. 
ac ‘4 ywdered © rrant e . 
nadress MUNN && GOs S7Patente, | | seine fur a Bei n —. 
Office of the ScreNTIFIC AMERICAN ee a4 Voce — W oe oe Ly 374 * 
861 Broadway, New York. Ps d See Finger pad. A 
5 Branch Office: 625 F St., Washington, BO. |e. i Op Kee BepGePic pecesccccepecescad 719,054 tus - 
Hand-book Sent Free on Appiication, 











(Continued on page 106) 





106 


Scientific 





American 


FEBRUARY 7, 1903. 





The (Cadillac 
Kuna bout 


Cadillac 


The Automobile 
that Solves the Problem 


Cadillac was made, all 
was 
This 


Until the 
automobile 
more or less experimental. 
machine is made on a new system 
developed from the experiences 
of all previous makers: the faults 
and weaknesses of the old meth- 
ods have been awided and a new 
ideal of motor travel developed 
that gives a perfect vehicle for 
comfort, speed, absolute safety, 
greatest durability, simplicity of 
operation, wide radius of travel, 
and reliability under all condi- 
tions of roeds. You should not 
buy before examining this won- 
derful new machine. Price f. o. b. 
at factory, $750. 

The new tonmfieau attachment, 
at an extra cost of $100, gives 
practically two motor vehicles in 
one, with a seating capacity of 
two or four, as required—a very 
graceful effect in either use. 
Write for illustrated booklet 'N. 


CADILLAC AUTOMOBILE COMPANY, 
Detroit, Mich. 


construction 


VLEs 
TUBULAR 


DRIVING LAMP. 


ie the only perfect one, 
will not blow or jar out 
ths a clear, white light 


ad 
é 
S T |e like an engine bead 
« 
e 
td 


ss-s VY 


throws the 


light straight 
Oto ao ft. 





IT burns kerosene 
Send for bow free 





€. DIETZ CO., 6O Laight Street, New York. ® 


Mention this paper and get special discount 


eee 


Bee ESTABLISHED 1840 






are 
Abeclutely the BEST. 
WHry? 


The © Mecha 
A '. ‘ Lightest, Neares t 


W ater-t Neates 7] 
a . ~ e bewt Mas 
and rice ot Professionals 





Chicage 


A . rm Ntiw " 
Park City Mite. Ce., tr 


Presses for 


Sub-Press Work. 


Five sizes. Sub-Presses and 
ools to order. 


SF Send for Catalogue 


BLAKE & JOHNSON, , 


P. 0. Rox 7, WATERBURY, CONN 


MILLS FORALL MATERIALS. 


JUR BUSINESS |S TO MAKE 
MACHINERY FOR GRINDING 
,RAIN, CRUSHING ROCKS AND 
PULVERIZING L HARD SUB 
STANCES HANDLE ALL 

1’ MATERIALS FROM COT 
SEED 10 ROOTS AND HERBS 
BY AN UNEXCELLED PRO 

cess. If YOU WANT 
ANY KIND OF A 
phe ee -RINDING 
HIh oe i 


cer THE BEST 


STILL SAVE 
VCE A MONEY 
"CE AND YOU WONT WANGE 





WALDRON & CO 
MUNCY, Pa... 

















Pan lift can oper und cork screw 

ombined, H. D. Gardy 719,105 
feeding machine, G. R. Williams 710,166 
raphic apparatus, P. FF. Cowitng 719,196 

Photographie decoration vitrifio bie IL 
Crabtree 

*hotogrephic printing frame \. R. Selden 

*hotographic shutter, G. L. Course 

‘iano action, ¢ L. Kalletrom 

Nano, electric self-playing, G i Davis 

4e trimmer, T. Reminget 

Yigment and making sam Ww J Arm 
bruste 

Pinwheel! and starwheel motion, J. T. Cyt 

Piane, L. C. Clark 

Plane W I Seott 

Plan J. A. Traut 

Planter, check row corn, J. EB. Bering 

Plow anc planter, combined lester, G be 
Evans 

Pollal ote hold f i Altshul 

Power tranamitter W Mctlattie 

Preas, J Dennis 

Press board, ¢ Korvta 

Printing machine Ss. G. Goss 

Printing or coloring yarn or similar mate . 
rial, W J. Webb 719,398 

Printing or coloring yarn or mmilar mate 
rial, apparatus for, W J. Webb 

Propeller, A Ba thane 

Propeller, reversible 1. V. Johansson 

Puree or bag frames, holding catch for 


( Hliering 719,218 
Rail joint, Nichola & Voynow, 
Kail joint for street car tracks, J 7 
Railway clamp and gage, B. G. & J. Norris 7 
Railway crossing, Z. Frei 719,412 
Railway, electric, M. T. A 719,016 


reissue 


Jones 


Kubiersechky 





























With ordinary care and 







Through heat 
a and cold, or jar 
y and jolt— 


The Elgin Watch will never fail in its faithful performance 
of perfect timekeeping. Guaranteed against original defect. 
Booklet free. 


Every Elgin Watch has “Elgin” engraved on the works. 


ELGIN NATIONAL WATCH CO., Elgin, Iilinois. 
























Switch controlling 

































Suspenders, I. Wechsler 
Swing, G. S. Kerr 





Swing ‘ T Campbell 
Swieg, law? J Plattenburg 
Switeh losing mechanism, safety, D. J 


Sullivan 719,057 


ipparatus, C. W. & J 


Warren Chemical & Mfg. Co., 








Rallway electric danger and safety signal, 
F. Spurr, Jr 719,388 
Railway -electric-motor-cooling system, Mail | ee ~ F 
loux & Gotshall 719,020) A_ HIGH CLASS 
Railway rail, Z L. Pierce 719,040 cenean CAR 
Rallway spike, J. Pederson 719, 0% | Chi 
Railway eawitch, M. 8. Pittman 719,134 N k 
Bales, switch, iF pea icago-New Yor 
Razer, H. Dross 719,313 
Refrigerating apparatus, A. J. Chane 719,086 | 
Refrigerator drip pan removable R « | 
G. Frey 719,104 | 
Rein holder, 8. 8S. Cornelius... 719 yr | 
Relasting machine, G. H Bickley 719,077 | 
Rivet cutter \ Franz 718, 006 | 
Riveting machine, G. EB. Martir 719,242 
Road secarifier, W. M. Fawcett 719,000 
Rolling wg hy tin plate, apparatus for senove| ou rs. 
Rope tension attachment, pneumatic balanc | 
ing i Ww Rank 719,370 Th ” 
ee a ee wie 008 On the basis that “Time is money, 
Rotary engine, E. Ulland 719,163 the use of the ‘‘20th Century Limited” 
Botany engin - : a 7 over the Lake Shore & Michigan South- 
otary engine ( ns ‘ 
Rotary engine, Me hw wing 7 Compare oe pt there. All duplica ern Railway will prove a money earner 
Rotary engine, balanced, | ar. fiw k 7 " Office 28 W. BBA St., Telephone 1936 Mt & Co. for its patrons. : 7 
coer genet ; : _iarage 12i-1¥8 West 3ist Bt. Storage and supplies . Runs daily,in each direction between 
Rust preventing and removing composition Chicago and New York in twenty hours, 
8. T. Cofting 719,190 | a» a . 7h a ’ i 
Sand blast apparates, wesher for, A- @ | ELECTRIC AUTOMOBILE. — DIREC-| § ¥# 
arren 719,305 | tions, with many illustrations, for making a complete ke Shore 
Sash operating mechanisn + tndow P 4 | 1% mine ag Hy bicycles are given in SUPPLEMENT 
oughtaling 719,22 . »e motor and battery are also treated of gan 
XN m... — strip for window ] D a |) in detail. Price 10 cents. For sale by Munn & Co. and and Michi Southern Ry. 
Campbell ' 719,082 | #1 newsdealers. and New York Central. A train for 
Sausage stuffing machine, G. R. Napler 719,082 
Saw handle, J. A. Williams 719,060 | busy people. : . 
Scaffold, W. L. Clan 719,188 | Saves an entire business day. 
a ee ~ ome %: pa tcseses tieoae | Five sumptuous cars furnishing all 
dropping mechanism A. ( Lindgren. 7 You'll find it always convenient to the conveniences of the leading hotels. 
mA Langerfeld bina 7 have as a useful and instructive book Send for copy of ‘Some Privileges 
nacn limiber ‘ ’ 
ee ate eat Montgomery & Co.’s Tool Catalogue for Lake Shore Patrons’’ and *‘Book of 
F. Dial et al ; : 718,988 | The new edition bas 704 pages and is Trains,” containing useful matter for 
Shade, window, P. G. Emery TIS, 902 copiously illustrated. Pocket size 644x tr. l 
Shaft hanger, 1. T. Hallowell....719,213, 719,214 | #¢ ins. Sent by mail for 25e. avelers. 
Shaping machine work table Potter & MONTGOMERY & ©80., ; 
Johustor 719,22 5| 105 Fulton &t,, New Vork City. A. j.§ SMITH, GP.at. A.,Cleveland, oO. 
Sheet delive G. P. Fenn 719,317 | 
Sheet lead bleck, W H. Marshall 719,124 . 
Shock loader, C. J. Stovin 719,158 | The Gasoline anti 
Shoe polisher, J. W. Edgerton 718,900 s 
sion‘ tinse® Iyeehaotan ES iowiy Hamat |New OTALA Automobiles!  (yality-Simplicity- Practicability 
Skirt yoke, A. Sullivan 719,160 | ——S—_—__— 
—*-~ building construction, Watson & ieolas will first appear at These are the three important points studied in the 
am 719,396 ‘ture of the wi se / 
Slab or block for building purposes, A. Mack 719,123 | New York Automobile Show, January 17 to 24, | ™#=Ufacture of the widely celebrated 
Sled attachment, | ‘ Whitney 719,287 
Sleigh runner, D. D, Grant 719,211 | at Matises Squase Garden, CRESCENT SAFETY RAZOR 
Snow sacloter, I. L. Leathers 719 ae and at m ut 
Sock ( el 719,108 | The ali is as 
Seda fountain, J. B. Herron 719 4 | Chicago Automobile Show, February 14 to 21, sured from the tact 
Sound box, W. B. Outten 719,361 | 1a e blade is 
Speed mechanisn variabl G. H. Fol | at Coliseum Building. forged from the 
lows 719,102, 719,10 exerovereovevevere floest English Raz- 
Speed regulater, generator, G. J. & H. G od Steel, ore 
¥_ "19,007 | Se CONRAD MOTOR CARRIAGE CO. - AE gt 
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Sr. I M and beauty. Get our cataiog. 


51 Hudson St., New York, = SPAULDING AUTOMOBILE & MOTOR CO., Buffalo, N. Y. 
All varieties at lowest prices. Best Railroad CHARTER EN Gl NE 
Track and Wagon or Stock Scales made. 

Ceales A lax 1e: ¢ Sates, 


» 1000 useful articies, including 
Any Pace 
py Any One 
FoR ANY Purpose 


Sewing Machines, Bicycies, Fouls, etc. save 
Money. Lists Free. CHICAGO SCALE Co., ¢ hicago, m 
Stationaries, Portables, Sawing Outfits, 

Hoisters, Engines and Pumps. 

Us Gasoline, Gas, Distillate. 
Send for Illustrated Catalogue and Testi- 





/ ~~ PRICE $700. 











_ om F. Hows & ¢ 











si Tube 
Detachable moniais, and State Your Power Needs. 
CHARTER GA GAS ENGINE co.. Box 148, STERLING. HLL 
IRES are made for those | FIM METDIL BRICATES 








who want the best 'ANYTHIN 
HAVEA Hor abe IT CHBESE ¥.¢0 





FISK RUBBER CO., ~- ~ Chicopee Falls, Mass. 
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GO RIGHT TO CARRIAGE "HEADQUARTERS 


Write to-day for our illustrated catalogue (free) which describes our goods truthfully, 

explains our method and our guarantee and makes it safe, simple and easy for you to 

get carriages, harness and horse accessories direct from our factory at wholesale prices, ; 
THE COLUMBUS CARRIAGE an? HARNESS COMPANY. 


Factory and General Office, Columbus, 0. Western Office & Distributing House, St. Louis, Mo. | 
W rite to nearest office. 





. | 


| Squabs Pay Rea!| NEW ENGLAND | 
aE Ree ior ete | WATCHES Ghe 
PADISHAH 


month Attractive "for eS n 

farmers, women Send 
The best low priced watch in the world. 
Sold in every country on the globe for 





rich home industry 


Plymouth Rock Squab Co..14 Friend St 


BOOK LET and jearn this in hav ~ 
. Boston, Mass 
the one price or its equivalent 


$2.00 EACH 


Plain or fancy colored Sporting Dials. 


We make all styles and sizes of watches | 
‘or men and womer 





Catalogues sent on request 


| NEW ENGLAND WATCH CO., 
| 
Factories : Waterbury, Conn. 
} 
New York, 37 & 39 Maiden Lane | 
Chicago, |51 to 187 Wabash Avenue 
San Francisco, Spreckels Building. 


, Rs 


a for Public Exhibitions, Church Entertainments, 

T Cc for illustrating sermons. Many sizes, all prices. Chance 

ouring ars for men with little capital to make memey. 200 page 
catalogue free. 

MCALLISTER. Mig. Optician, 49 Nassau Street, N. Y. 


CUMFORT, EASE, and LUXURY 


ake Go idol motorcar 
very-da e, at the mininw 
t weather, there 





ring 





f safety in every component part has 
eivable tem . 


| 
| 
| 





SPECIAL OFFER No. 1. 
the Readers 


crates emule] PREP Stk SFe 


Bhe Sct entific American. | 
A .~e Imported China Tea Set (56 pieces), or Toi 


let Set, Parlor Lamp, Clock, Watch and many other 
articles too numerous to mention FREE with club 
order of 20 lbs. of our New Crop Tea, fic. a Ib., or 20 Ibs 
of Great American Baking Powder, 45c.a lb. Mention | 
of SCIENTIFIC AMERICAN and number (No. 1) must ac- 
company order by mail or at store 
THE GREAT AMERICAN TEA CO., 
P. O. Box 29. ‘Land 33 Vesey St., New York. 


ESSOP STEEL 
MFRS oF CRUCIBLE SHEET ST 
WASHINGTON . 


c°? 
L 


THOMAS B. JEFFERY & CO., 
KENOSHA, WIS, 








I will Ship te any Senstah inthe United States for 
THE CELEBRATED $95 


WILLARD STEEL RANGE 


It has six &tnch lids; 15-gallon reservoir; large warming closet; oven 21 ins. deep, 17 ins. 

wide, 12 ins. high ; top cooking surface, 30x36 ins.; lined throughout wie S Asbestos; Duplex 
burns wood or coal. Guaranteed ip ever CENT js ee Write for free 

Soecriptive cireular and’ testimonials. 

619-21 N. 4th a St. Louls, Mo, 


} your 


| REMEMBER 


| Oak Leather Belt Makers, 








WM. G. WILLARD, Dept. 112, 


COLD PTR TFALTA 


AMERICAN ‘PROCESS. NO ROYALTIES 





SAMPLES ano INFORMATION on APPLICATION 
: NICKEL 
3} AND 
rT Electro-Plating 
Eg Apparatus and Material, 
a a THE 
et. Manson & VanWinkle 
gs Newark. S.J. 
o ; "136 L iberty St., N. ¥. 
4 D& #6. Canal St. 
h Chicago. 

















The Balanced Motor 


| eetiees in all Hay wispe wich ha cars is of the 
famous double cylinder type which has proved its su 
periority over all other forms This motor was de- 
signed for automobiles by The Haynes-A pperson 
Company, and is used exclusively in every type of 
carriage they manufacture. Many manufacturers have 
tried to imitate this construction, but bave produced 
nothing equal to the original. 





Patents Cover the Three-Speed Transmission, 
the Most Distinctive Feature of the 
Haynes-A pperson Car 


This transmission produces the various aqee eed Changes 
in easy stages, without the jerky motion characteristic 
of the French gear, and is more flexible under all road 
conditions than any other automobile speed changi 
device in existence. It has been consistently devel- 
oped through tea years of hard service, and has been 
more thoroughly tested under all conditions than any 
otber transmission made. 


Should this be of interest. we shall be glad to 
tell you more about it. Send for our literature 
THE HAYNES-APPERSON CO., Kokomo, Ind. 

T he Oldest Builders of Motor Cars in America) 


Please mention the Screwtivic Amenican when you communicate with us. 





The why some shop- 
keepers do not sell 


PRESIDENT 
SUSPENDERS 


is they make more 

money on imitations. 

Fifty cents and a dollagt 
Ask at favorite shop. 


or post prepaid from 
C. A. Edgarton Mfg. Co., 
Box 222 H, Shiriey, Mass. 
Send 6« ents for catalogue. 




















. . 
The Franklin Gas Engine 
@ne-Half Horse Power 
worth $100 complete. We sell all reces- 
sary castings, materials and detail draw 
ings for $16.50. For real work—not a toy 
450 revorutions per minute. Upright or 
horizontal, form, Finished parts sold 
separately. Runs by gas or gasolene. 
For boys and men with a mechanical 

turn. Write for circular 9. 
PARSELL & WEED, 
129-181 West Sist St., New York. 


It won’t cost 

you a 

cent to test 
“Royal Worcester 





te FRANKLIN 
Model Shop 
Len 








Belting. 


We will send sample belt for testing on 
machinery, absolutely tree 


Puts you under no obli 


own 
of cost to you. 
gation whatever to buy 
decide for yourself that it is the best 
and most economical belt for you to 


unless you 


use. 


Royal Worcester Belts—choicest se 
lection of hides tanned old-fashioned, pure oak 
process, cut not over 18 inches from center, nor 
more than s4 inches long. Guaranteed not to 
stretch, sag, or give trouble. 


GRATON & KNIGHT MFG. CO. 


Worcester, Mass. 


PALATABLE 
WATER-STILL 


Produces an absolutely 
pure and aerated wa- 
ter for manufacturing 
or drinking urposes. 









i 
Made in all sizes zes, from 
10 to 0 alone distilled 
water per 
In use in C. 5 Army and 
Hospital Marine service. 
Write for catalogue. 


PALATABLE WATER-STILL 
OMPARY, 
Boston, Mass., U, S. A. 
















